NORMAN A. JOHNSON 
Edifor 


CHARLES A. WHITEHEAD 
Managing Editor 


MYRON D. REESER 
Business Manager 


HERBERT A. STAUDERMAN 
Advertising Manager 


JAMES A. DOYLE 


Promotion Manager 


WILLIAM J. O'CONNOR 
Production Manager 


BERYL A. LAKNER 
Circulation Manager 


OFFICIAL 
PUBLICATION 
OF THE 
PROCEEDINGS, 
AMERICAN 
ASSOCIATION 

OF 
TEXTILE 
CHEMISTS 
AND 
COLORISTS 


American Dyestuff Reporter was 
founded in 1917 and the Textile 
Colorist and Converter (formerly 
Textile Colorist) was incorporated 
with it in January, 1949. Published 
every other Monday, by the HOWES 
PUBLISHING COMPANY, INC., 44 East 
23rd Street, New York 10, N.Y. €. R. 


Howes, President; Ernest J. Finan, - 


Executive Vice-President; Norman A. 


Johnson, Vice-President & Treasurer; 


Myron D. Reeser, Vice-President; C. 
Essenbreis, Secretary. 


Telephone SPring 7-9364 


November 18, 1957 


AMERICAN 


IDAs 
Re] APOE RY 


DEVOTED TO TEXTILE WET-PROCESSING 


contents 


VOLUME 46 NOVEMBER 18, 1957 NUMBER 23 


special article 


The Dyeing of Wool, Hair and Polyamide 
Fibers with Metal Complex Dyes 
Ernst Schoenpflug 


aatcc proceedings 


feature articles 


Two New Drycleaning Test Methods 
AATCC Committee on Drycleaning Test 
Methods 
A Study of the Variables Encountered in Nat- 
ural Light Fading 
AATCC Committee on Colorfastness to 
Light 


miscellaneous 


Reprints Available — Color Index Cross 
Indices 

Membership Applications 

1957 ADR Award to Irving A Berstein 

Employment Register 

Activities of the Local Sections 

Flammability Committee Exhibit 

AATCC Calendar 


departments 


Abstracts 
News of the Trade .... 
Names in the News .. 


Copyright, 1957, Howes Publishing Co, Inc 
Contents of previous issues can be found by consulting the Industrial Arts 
Index and the Engineering Index, Inc, at your library 


AMERICAN DYESTUFF REPORTER 











Fast-Dyed Unions on Blend; 


Microtix Dyeing 


Like all better fabrics — popular multifiber blend 
such as combinations of cotton or wool with pol) 
ester fibers, call for level shades of top colo 
fastness. MICROFIX pigment-padding dyes giv’ 
excellent unions on blends and level shades in pat 
and medium depths on single-fiber goods. Fas! 
ness to light, washing, crocking and dry cleanin: 
is especially good. They are applied in conjun 
tion with the resin finishes, MICROFIX BINDER 
|, Il and Ill, in a one-bath padding procedure fo! 
lowed by drying and curing. 


Upgrade your hard-to-dye blends and regulo 
textiles with fast, economical pigment dyeings © 
their best! 


CIBA Company Inc., 627 Greenwich St.. New Yor 
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THE DYEING OF WOOL, HAIR AND POLYAMIDE FIBERS 
WITH METAL COMPLEX DYES* 


I. STRUCTURE OF ANIONIC 
METAL COMPLEX DYES 


ry. O the uninitiated, the develop- 
I ment of new classes of dyes 
seems to come by leaps and bounds. 
Only a few years ago it was the 
general consensus in textile circles 
that there was little chance of any 
revolutionary change in wool dye- 
ing. In a few German and Swiss 
dye plants there was, nevertheless, 
as the literature shows, (1, 2), a 
great deal of effort devoted to the 
production of new metal complex 
dyes. During the war it was neces- 
sary to abandon much of this work 
and it was not until a few years 
ago that it could be resumed. Be- 
cause of the necessity of finding a 
way to dye polyamide fibers in fast 
colors. the development of metal com- 
plex dyes has been greatly acceler- 
ated during the last few years. 
Many dyers were somewhat dubi- 
ous about accepting these new classes 
of dyestuffs. Indeed, that was the 
chief obstacle to be overcome in 
changing over to these new types of 
dyes. But it is not the purpose of dye 
manufacturers to confuse the dyer by 
offering him a plethora of various 
types of dyes. On the contrary, the 
manufacturer wants to simplify the 
choice by offering him a wide variety 
of dyes, each adapted to a_ specific 
application. Each type of dye has its 
own characteristics and the more di- 
verse the supply and possibilities of 
application, the simpler it is for the 
dyer who has a thorough knowledge 
of their correlation to select the dye 
best suited for his purpose. Dyestuffs 
and dyeing processes are in a contin- 
ual state of development and it is 
necessary, from time to time, to re- 
view the results achieved from a gen- 
eral point of view. This is our purpose 


published in 


Based upon an artick 


November 18, 1957 


ERNST SCHOENPFLUG 
Badische Anilin-& Soda Fabrik AG 
Ludwigshafen a Rhein, Germany 


here in discussing the general cate- 
gory of “anionic metal complex dyes”. 

We recognize two major groups of 
anionic metal complex dyes: 1:1 and 

1:2 metal complex dyes. These may 

be broken down into two subgroups 

based upon their chemical structure 
and their dyeing behavior. Thus, at 
the present stage of their develop- 
ment, we have four groups as follows: 
A) 1:1 metal complex dyes with 
sulfonic acid groups. 

B) 1:1 metal complex dyes reacted 
with colorless complex builders. 
They contain solubilizing groups 
but no sulfonic acid groups. 

C) 1:2 metal complex dyes contain- 
ing solubilizing groups but no 
sulfonic acid groups. 

D) 1:2 metal complex dyes without 
any solubilizing groups. 


In the 1:1 metal complex dyes, 
there is one metallic atom for each 
dye molecule. The 1:2 metal complex 
dyes on the other hand contain one 
metallic atom for each two dye mole- 
cules. The dye molecules can _ be 
either the same or different (sym- 
metrical 1:2 metal complex dye or a 
mixed complex). Usually the basic 
dye molecule is an azo type or, possi- 
bly, an azo methine. The complex 
forming metal is, in most instances. 
chromium, but sometimes cobalt and 
iron are used. The central metallic 
atom is trivalent and has a coordina- 
tion number of six, ie, it has avail- 
able, in addition to its own primary 
valences, subsidiary valences that are 
satisfied by such groups or bodies 
which can function as electron donors. 
Those coordination valences of the 
central atom, which are not accounted 
for in any other way, are usually 
satisfied by water. 

A) Metal complex dyes of group 
“A,” ie. metal complex dyes contain- 
ing sulfonic groups, were put on the 
market about 30 years ago by BASF 
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under the tradename Palatine! Fast 
Colors and also by Ciba, under the 
tradename Neolan Dyes. The BASF 
patents (3) of René Bohn in 1912, 
which described, for the first time, 
the manufacture of metallized dyes, 
gave impetus to their development. 
Ciba (4) was responsible for showing 
how dyes of this type could be used 
in a strong sulfuric acid bath. 

Some dyes contain one, some two 
sulfo groups. Figure 1 shows an ex- 
ample of a dye with two sulfo groups. 
In this dye, two of the three primary 
valences of the chromium atom are 
taken up by two negative phenolate 
groups. The third primary valence is 
free so that the chromium has a posi- 
tive charge. This positive charge is 
satisfied by the negative charge of 
one of the dissociated sulfonic acid 
groups. There is, therefore, an 
amphoteric ion present to which the 
second sulfo group gives a negative 
charge (5). One of the secondary 
valences of the chromium is satisfied 
by one of the nitrogen atoms of the 
azo-bond while the three remaining 
secondary valences are satisfied by 
water. 

This inner structure’ established 
for disulfonic acids is apparently 
valid in a similar way for monosul- 
fonic acids. The monosulfonic acids 
are present as amvhoteric ions, which 
normally hydrolize acid (5). 

The polarity of the charge on the 
amphoteric ion depends, of course, in 
addition to the number and location 
of the sulfo groups, on the hydrogen 
ion concentration of the dyebath. 

B) Dyes of group “B,” ie, 
verted 1:1 metal complex dyes, were 
put on the market in 1954 by BASF 
under the tradename of Neopalatine? 
Dyes. Figure 2 shows the structure 
of this group. 


con- 


IUSA tradename: Pilate Fast (Putnam Chem 
1 Corp) 
“USA tradename 


ical Corp) 


Neopilate (Putnam Chen 
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Figure 1 


1:1 Metal complex dyestuff 
(Pilate Fast) 


The complex-forming chrorsium 
has, on the one hand, reacted with 
two negative metallizable hydroxyl 
groups of a dye molecule and also 
with two metallizable hydroxyl 
groups of a colorless complex builder. 

Thus the trivalent positive charge 
of the chromium is overcompensated 
and the complex has a_ negative 
charge. A secondary valence of the 
central chromium atom is held by a 
nitrogen atom of the azo-bond while 
the remaining secondary valences are 
satisfied by water. The metal complex 
dye is present either as a salt of 
the complex acid or, in an acid me- 
dium, as the complex acid itself. Usu- 
ally the structure of this dye is very 
similar to that of the 1:2 metal com- 
plex dye described below, although 
in a nomenclature Neopilate Dyes are 
still considered to be 1:1 metal com- 
plex dyes. 

C) With the appearance in 1949 of 
Polar Gray BL (Geigy), the first 
representative of the 1:2 metal com- 
plex dyes containing solubilizing 
groups (“C”) was put on the market. 
In 1951 further dyes of this class fol- 
lowed, namely the Irgalan Dyes of 
Geigy. There were other dyes of this 
type appearing under various trade- 
names, eg, Cibalan (Ciba), Lanasyn 
(Sandoz), Capracyl (Du Pont), Iso- 
lan (Bayer), Ortolan (BASF), ete. 
Figure 3 shows the basic structure 
of this type of dye. 

The central trivalent positive chro- 
mium ion is attached to four nega- 
tive metallizable phenolic hydroxyl 
groups. Therefore, the dye complex 
carries a negative charge. The nega- 
tive charge is not localized within the 
complex since it can orient defi- 
nitely either to one of the equal- 
valued phenolate groups or to the 
chromium atom. Therefore there is 
only a negatively charged complex 
anion present whose negative charge 
is satisfied by a cation bound in an 
outer sphere. By its reaction with 
two dye molecules the six coordinate 
valences of the chromium are satis- 
fied. 

Actually the free complex acids are 
only slightly soluble in water. Never- 
theless they are acids whose alkali 
salts are neutral and which are com- 
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Figure 2 
1:1 Metal complex dyestuff 
(Neopilate) 
ip 


pletely dissociated into ions in dilute 
solutions (2). The solubilizing groups 
may be sulfomethyl, sulfamide and 
substituted sulfamide groups. These 
groups have a hydrophilic character 
and increase the solubility. At the 
same time they serve to regulate the 
rate of exhaustion. In order to further 
increase the solubility, especially in 
an acid medium, these dyes are dis- 
persed by suitable additions. 

D) The 1:2 metal complex dyes of 
group “D” show a similar structure 
to the dyes of group “C” except that 
these dyes have no special solubiliz- 
ing groups in their structure. The 
Vialon Fast Dyes brought out by 
BASF in 1951 belong to this group. 
As the sodium salts of complex acids, 
these dyes are quite soluble in water 
even without the introduction of spe- 
cial solubilizing groups. Even in an 
acid medium these complex acids pos- 
sess a certain amount of water solu- 
bility. To guarantee good stability in 
solution all of these dyes were dis- 
persed. 


Il. DYEING WOOL WITH 
METAL COMPLEX DYES 


Dyes of the Pilate Fast type have 
been proven suitable for dyeing wool 
for several decades and the method 
of application of this class of dyes is 
familiar to all wool dyers. Usually the 
dyeing is done in a strongly acid me- 
dium containing 4% of dyestuff (owf) 
and 0.8-1.0 g of 96% sulfuric acid 
per liter of dye liquor, having a pH 
of from 1.9 to 2.2; or, to protect the 
fiber, in a dyebath containing 4% of 
dyestuff (owf), 0.4-0.5 g/l of 96° sul- 
furic acid, and 3% of Pilate Fast Salt 
O Solution or a corresponding amount 
of similar type of auxiliary at a pH 
between 2.1 and 2.5. Because of the 
buffering action of the wool, the pH 
of this strongly acid liquor remains 
virtually constant to the end of the 
dyeing. The dye recipes of the dye 
manufacturers give the quantities of 
sulfuric acid necessary under aver- 
age conditions. Local conditions, es- 
pecially the acid or alkali content of 
the goods, as for example, after car- 
bonizing, washing or fulling, may 
necessitate divergence from the given 
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Figure 3 
1:2 Metal complex dyestuff 
(Ortolan) 


group 


recipe. The type of water being used 
may also make some correction nec- 
essary. Since the quantity of acid to 
be added is indicated partly in terms 
of grams per liter, this covers any 
variation in the length of liquor. In 
every case, the correct adjustment of 
the pH of the dyebath is imperative. 
Even today, too little attention is 
given to the extreme importance of 
the pH. 

Auxiliaries, of the Pilate Fast Salt 
O type, have been used for many 
years as leveling agents for this type 
of dye. Due to their affinity for the 
dye, they exert a definite retarding 
action and also impart good protective 
colloid and dispersing effects. They 
also degrease and clean the wool, 
which further aids in level dyeing. 
The fat content of the wool to be 
dyed usually varies to a certain de- 
gree. Very often further degreasing 
during the dyeing process is desir- 
able. Occasionally the residual fat 
content of the wool before dyeing is 
at its lower limit (about 0.5-0.7%). 
Additional degreasing is then not de- 
sirable because it would have an 
objectionable effect on the character- 
istics and hand of the material. 

If no further degreasing is desired, 
it is advisable to use a leveling agent 
of the Uniperol W type in a concen- 
tration of about 2% in the dyebath. 
The leveling action of this type of 
auxiliary is similar to that of the 
Pilate Fast Salt O type, but unlike 
the latter it has no washing action 
in an acid medium and has no de- 
greasing effect on wool, even in a 
boiling bath. 

When dyeing light or medium 
shades, it may be advantageous to 
use an auxiliary with retarding prop- 
erties to promote the evenness of the 
dyeing. In such cases the strong re- 
tarding effect of auxiliaries of the 
Nekanil AC Spec type may be bene- 
ficial. Because of the high activity 
of this type of product, only compar- 
atively small quantities need be used. 
They degrease wool and are cationic 
in nature. When such a product is 
used alone, there is a possibility of 
increased crocking, especially in the 
case of deep shades. BASF recom- 
mends the use of 1.5% of Nekanil AC 
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Spec combined with 1.5% of Pilate 
Fast Salt O on the weight of the 
goods, as this combination provides 
both the retardation of Nekanil AC 
Spec and the dispersive and protec- 
tive colloid effect of Pilate Fast Salt 
O. This mixture affords very level 
dyeing, fast to crocking, without hold- 
ing the dye back too much at the 
end of the process. 

The condition of the material being 
dyed and the ultimate effect desired 
determine which of the above auxil- 
iaries or combinations thereof are 
preferable. 

1:1 metal complex colors with sul- 
fonic groups, such as Pilate Fast and 
Neolan colors, usually can be used to 
advantage in the fast dyeing of all 
types of wool goods, especially piece 
zoods. Owing to their very fine level- 
ing properties and their ease of appli- 
cation, dyes of this type are one of 
the standbys in wool dyeing. 

Goods dyed with Pilate Fast colors 
or other colors of this type exhibit 
a firm hand, which is highly prized in 
certain fabrics such as gabardines. To 
protect the fiber, it is recommended 
that the dyeing time not be extended 
for too long a period. 

Some Pilate Fast dyes will produce 
level dyeing at a higher pH range of 
25 to 3 and some even at a pH as 
high as 3 to 4. Selected dyestuffs from 
the range of Pilate Fast colors may 
be applied at such pH values in cases 
where the very strongly acid dyebath 
might be harmful to the material 
(fiber) or would interfere with the 
effectiveness of any subsequent 
treatment. But, in such cases, very 
careful control of pH is necessary. 

The Neopilate dyes are used at a 
pH particularly well suited to wool. 
The optimum PH for this class of dyes 
lies between 2.5 and 4. BASF recom- 
mends that the Neopilate colors be 
used with the addition of Uniperol 
W. This auxiliary is anionic but does 
not normally precipitate in the pres- 
ence of cationic compounds. Uniperol 
W has a leveling effect when used 
with wool dyes and especially with 
metal complex dyes of all types. The 
dispersive and protective colloid ef- 
fect of this product induces good 
stability of the dyebath. If the foam- 
ing of this product causes noticeable 
trouble, eg, in apparatus dyeing, a 
small quantity of an antifoaming 
agent can be added. For example, 
only 1 to 2% of the antifoaming agent 
Respumit SI (Bayer) based on the 
amount of Uniperol W would be re- 
quired. 

The recently introduced Neopilate 
S brands are so soluble that. at very 
high concentrations, such as those re- 
auired for hat dyeing. no difficulty 
should be expected. These S brand 
dyes are very easy to dissolve, and 
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they do not have to be pasted up 
cold to prevent lumping. They are 
very easily dissolved by pouring al- 
most boiling water over them. The 
following procedure has proven suc- 
cessful in dyeing with these dves: 


The material to be dyed is pre- 
treated for about 15 min at 40° to 
50°C with 2 to 3% Uniperol W, 
the dissolved dye is then added and 
circulated for about 10 more min- 
utes. The required amount of di- 
luted sulfuric acid is then added. 
Usually the desired initial pH of 
2.5 to 3 is attained with 3 to 4% of 
96% sulfuric acid. The temperature 
is raised to the boil in about 30 
min, and the goods are boiled from 
1 to 1% hours. Dyestuff additions 
can be made to the bath when the 
steam is turned off. During the 
dyeing process the pH rises to be- 
tween 3 and 4. The dyeing proceeds 
at a very favorable pH since it has 
been shown that the pH least dam- 
aging to the wool fiber is one that 
is weakly acid and slightly under 
the isoelectric point (about 3.5). 
This was the pH measured at the 
end of the dyeing process (6, 7, 8). 
The fact that the dyeing is carried 
out without salt is also beneficial to 
the fiber. 


The penetration of the goods by 
the Neopilate dyes is outstanding. 
Lack of uniformity in the wool does 
not affect the levelness of the dyeing 
and the dye is evenly distributed. 
The firm, full, but not hard hand im- 
parted to material dyed at a moder- 
ately acid pH is very satisfactory. 
Because of their level dyeing prop- 
erties, Neopilate dyes are very suit- 
able for dyeing piece goods. 

The fastness properties of the Neo- 
pilate dyes are somewhat similar to 
those of the 1:2 metal complex dyes. 
Compared with the 1:1 metal com- 
plex dyes which contain sulfonic 
groups (eg, Pilate Fast, Neolan dyes) 
the Neopilate dyes have the advan- 
tage of better fastness properties, 
especially to fulling. In addition. the 
use of these dyes involves less dam- 
age to the wool. 

When the first 1:2 metal complex 
dyes with solubilizing groups were 
put on the market for dyeing wool, 
it was pointed out that they could be 
used in a neutral dyebath without 
danger of damage to the fibers. In a 
properly conducted dyeing at pH 6 
to 7, no damage to the fiber is appar- 
ent, but there is no doubt that the 
effect on the wool must be greater 
than at the isoelectric point, ie, at a 
lower pH. The generally known fact 
that the least amount of change in 
the wool takes place at a moderately 
acid pH has been generally over- 
looked. The greatest danger in oper- 
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ating at a neutral pH is the possibility 
of “creeping” over to an alkaline pH, 
which can be a serious threat to the 
wool itself. 

One difficulty in changing the 
method of dyeing to the isoelectric 
point lies in the fact that leveling 
properties of the 1:2 metal complex 
dyes are limited to a narrow range 
of acidity. This cannot be assured 
merely by varying the constitution 
of the dye. For this reason, first the 
BASF and a little later Farbenfabri- 
ken Bayer introduced an improved 
method making use of highly effec- 
tive leveling agents. This made it 
possible to use a weakly acid dye- 
bath. The usual leveling agents then 
in use were not suitable for this pur- 
pose. Special products were devel- 
oped. Since that time, other color 
manufacturers also have’ recom- 
mended the weakly acid dyeing 
method (9). 

In_ addition to retaining the 
strength of the fiber, acid dyeing has 
the advantage over neutral dyeing of 
imparting a better hand to the wool. 
In neutral dyeing, the hand of the 
wool is left somewhat flabby. 

BASF recommends the following 
standard procedure for dyeing with 
Ortolan dyes: 

Pretreat the material for 
min at 40-50°C with 


10-15 


-3°4 ammonium sulfate or 
°, ammonium acetate 
°, acetic acid, 30% 
-2% Uniperol W. 


—wun 


Then add the dissolved dye and 
raise the temperature to the boil 
within about 45 min. The boiling 
time for loose wool and yarn is in 
general about 30 to 45 minutes. The 
material can be sampled in about 
15 to 20 minutes. Additions to the 
bath can be made when the steam 
is shut off. When 1:2 metal complex 
dyes are used for dyeing piece 
goods, eg. light women’s wear, a 
1-2 hour boiling time is necessary 
for level dyeing. 


In this process the pH lies between 
5 and 6. Due to the buffering effect 
of the 2-3° of ammonium sulfate (or 
5% ammonium acetate) and 3% of 
30% acetic acid, the pH during the 
dyeing remains virtually constant and 
a shift to a neutral or weakly alkaline 
pH is imovossible. If desired, when 
dyeing with Ortolan dyes, the pH can 
be adjusted still further on the acid 
side. If about 6% of 30% acetic acid 


is used. which results in a pH of 4 
to 5 during dveing, an additional 
amount of leveling agent must be 


used whereby the exhausting of the 
dye is somewhat retarded. At this 
pH, 7.5 to 10°; Glauber’s salt. cal- 
cined is added to improve the level- 
ing. 
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Ortolan Black G Spec, produced by 
BASF, is used at pH 3.5 to 4, with 


minimum strain on the wool fiber. 
The dyeing may be carried out in 
the presence of Uniperol W in a 


formic acid bath. Ortolan Black G 
Spec imparts an excellent hand to 
wool. Because it is used at a pH 


which does not damage the wool, this 
dye is eminently suitable also for re- 
dyeing. Rejected dyeings, which must 
be re-dyed black, have, for the most 
part, already undergone a strenuous 
treatment, and everything possible 
must be done to avoid any further 
damage in re-dyeing. 

1:2 metal complex dyes of the 
Ortolan type are very suitable for 
dyeing wool at temperatures over 
100°C. At such temperatures the 
swelling of the fiber is increased and 
the pores of the fiber are enlarged. 
At the same time the aggregation of 
the dyestuff particles is decreased, 
the particles possess a higher kinetic 
energy, and their diffusion into the 
fibers is improved. For these reasons, 
the period of dyeing can be reduced. 
Nevertheless, when selecting the 
dyeing temperature, the preservation 
of the properties of the fibers must 
be taken into account. According to 
the literature (10), the same degree 
of tendering takes place at pH 5 at 
the following times and tempera- 
tures: 60 min at 98°C; 25 min at 
105°C; and 17 min at 110°C. Above 
110°C there is a marked increase in 
the degradation of the fiber so that 
it is never advisable to exceed this 
temperature. In practice, wool dve- 
houses have found 105° to 107°C to 
be the most suitable for high-temper- 
ature dyeing. 

In the high-temperature process, 
the dyebath is prepared at 40° to 
50°C, all components being put in, 
except the dye. The material to be 
dyed is entered and the temperature 
quickly raised to 90°C. The dye is 
then added and the temperature is 
brought to 106°C within 10 minutes. 
With a standard formula. a dveing 
time of 10 to 15 minutes will suffice. 

The hot dyeing process first recom- 
mended by Geigy is similar. In this 
case the temperature is also quickly 
raised to 90°C before the dye is 
added. After the dye is added, the 
bath is brought to the boil within 
10 minutes and the goods are dyed at 
the boil for % to 34 hour. The main 
advantage of this process is the sav- 
ing of time afforded by rapid heating. 
The rate of exhaustion of 1:2 métal 
complex dyes at temperatures over 
85°C is fairly uniform. In addition, 
it appears that, at this temperature 
and above, the ratio of the adsorption 
of the dye to its diffusion into the 
fibers is well balanced so that, in spite 
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Figure 4 
Optimum pH ranges for dyeing wool with Pilate, Neopilate and Ortolan metal 
complex dyes 


of its lower migrating power, this 
type of dye gives good level dyeing. 
By their nature, metallized dyes do 
not give such bright shades as, for 
instance, acid dyes. In order to obtain 
more brilliant colors, one can dye 
with a mixture of 1:2 metal complex 
dyes and certain acid dyes (milling 
colors). For example, the Ortol dyes 
serve as adjuncts to the Ortolan dyes. 
The addition of the Ortol dyes does 
not affect the fastness properties to 
any appreciable extent. When shading 
off with these dyes, however, it is 
recommended that the dyebath be 
cooled to 70°C before they are added. 

1:2 metal complex dyes without 
solubilizing groups, such as Vialon 
Fast dyes, are generally not used for 
wool dyeing. 


Ill. OPTIMUM pH FOR 
DYEING WOOL WITH 
METAL COMPLEX DYES 


In the dyeing of wool, provided the 
dyeing process is not appreciably 
extended beyond the normal boiling 
time, the pH range can be set be- 
tween 2 and 7 without danger of any 
marked damage. The pH at which 
wool can be dyed with the least 
amount of damage to the fibers lies 
somewhere near pH 3.5. This value 
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is the pH at the end of the dyeing 
process (6, 7, 8). However, the appli- 
cable limits are set for each indi- 
vidual type of dye since the leveling 
power of the dye must be taken into 
consideration. Figure 4 shows 
schematically the optimum pH _ for 
dyeing wool with metal complex dyes. 
On the one hand it is useful to oper- 
ate as nearly as possible to the pH 
affording the greatest protection to 
the fiber and at the same time to 
take into account the leveling prop- 
erty of the particular dyestuff. 1:1 
metal complex dyes, such as Pilate 
Fast as well as the Neopilate brands, 
dye level at lower pH values. The 
converse is true for 1:2 metal com- 
plex dyes. Ortolan and similar dyes 
show their best leveling effect at a 
higher pH. 

For some time, the Pilate Fast and 
the Neolan dyes have been applied 
by a method which incorporates the 
use of certain auxiliaries (eg, Pilate 
Fast Salt O, Nekanil AC Spec or 
Neolan Salt P) in order to raise the 
optimum pH for dyeing. This subjects 
the fiber to a less strenuous treat- 
ment than does a strongly acid proc- 
ess without the use of auxiliaries. By 
using a leveling agent Uniperol W, it 
has become possible to obtain level 
dyeings with Neopilate dyes at a pH 
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of 3 and above, and with Ortolan 
dyes at a pH of about 4 and below. 
For 1:2 metal complex dyes of other 
manufacturers, there are other aux- 
iliaries available, such as Avolan IW 
(Bayer) and Cibalan Salt (Ciba). The 
originally recommended procedure 
for dyeing with 1:2 metal complex 
dyes proposed that the dyeing be car- 
ried out in a neutral bath and even 
at a pH a little higher than 7 in order 
to obtain the most level dyeings. Be- 
cause of possible damage to the fibers, 
such a process is not recommended. 

By using leveling agents, it has 
thus become possible to shift the opti- 
mum PH for level dyeing to a range 
which is less harmful to the fiber. 
This has been done for both 1:1 and 
1:2 metal complex dyes. 

In addition to the pH, the salt con- 
tent of the dyebath and the time 
factor are important in protecting the 


fiber (6, 7, 8). 


IV. THE DYEING OF HAIR 
WITH METAL COMPLEX 
DYES 


The dyeing of hair material, espe- 
cially rabbit hair, is very important 
in the manufacture of hats. Both 1:1 
and 1:2 metal complex dyes can be 
used in the dyeing of hair. In dyeing 
hat bodies, very critical requirements 
are set for the dyes to be used. The 
dyeing must proceed simply, as 
quickly as possible and must not 
harm the material. It must not dam- 
age the hair or loosen the hair felt, 
which is very sensitive to a long boil- 
ing time. Dyeing under too extreme 
conditions of time, temperature and 
pH increases the damage to the hair, 
and the hat becomes flabby. To assure 
optimum protection to the fiber, hair 
must be dyed under conditions simi- 
lar to those recommended for wool. 
A moderately acid bath is therefore 
preferred. 

As the hat body must be after- 
milled in acid, the dye must be stable 
to acid milling. The colors must also 
be fast to water, perspiration, rub- 
bing, light and weather. Very severe 
requirements are specified with re- 
spect to leveling power, especially for 
light, sensitive shades, which are so 
prevalent in women’s hats and also in 
some men’s hats. The penetrating 
ability of the dye is also very impor- 
tant in the thick heavy grades, the 
so-called buckskin grades, which 
must be dyed through and through. 

The dye must also be usable at 
high concentrations. Compared with 
the dyeing of wool, dyeing of hair 
requires two to three times as much 
dyestuff to produce the same shade. 
It is not unusual, in hat felt dye- 
houses, to use 20 to 30° dye based 
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upon the weight of the goods. 

The 1:1 metal complex dyes of the 
Pilate Fast type most suitable are 
those which can be applied at a pH 
between 2.5 and 3 or between 3 and 
4. Boiling for 14% hours at pH 2 would 
be more than the felt hat bodies could 
tolerate. 1:1 metal complex dyes with 
substituted colorless complex builder 
groups, such as the Neopilate dyes, 
dye at pH 2.5 to 4 and have worked 
out very well in the dyeing of hair 
felt bodies. The Neopilate dyes have 
good leveling power with hair mate- 
rials and outstanding penetration. As 
the dyeing is carried out at the 
proper pH, the quality of the hat 
bodies is not harmed and the finished 
hats exhibit the desired firm feel. The 
acid-fulled hats need not be neutral- 
ized before dyeing, which saves one 
operation and makes the _ process 
safer. For shading, any dyes may be 
used which give level dyeings at pH 
2.5-4, such as selected Pilate Fast 
dyes or acid dyes. Some _ practical 
observations lead one to surmise that 
the leveling and penetrating power of 
the dyes used for shading may be 
improved by the presence of the 
Neopilate dyes. 

The following dyeing procedure is 
recommended by BASF for the Neo- 
pilate S dyes: 

The hat bodies are pretreated 
about 15 min at 50° C with: 


1°, Nekanil S and 
2°, Uniperol W. 


Then the completely predissolved 
dye is added and the mixture is 
allowed to circulate for 5 to 10 min. 
The required amount of diluted 
sulfuric acid (usually about 3 to 
4°, of 96°7 sulfuric acid) is added 
to produce an initial pH of approxi- 
mately 2.5. The bath is then heated 
to boil in 30 to 40 minutes and the 
goods are dyed at the boil for 1 to 
11% hours depending upon the qual- 
ity of the material being dyed. 
After boiling for 42 hour, the mate- 
rial can be sampled. Additions can 
be made when the steam is turned 


off. 


The 1:2 metal complex dyes, such 
as the Ortolan and similar dyes, can 
also be used to dye hair felt. These 
dyes, as well as the Neopilate dyes, 
give better fastness than do the nor- 
mal acid dyes. However, the pene- 
tration of the 1:2 metal complex dyes 
is not quite equal to that of the Neo- 
pilate dyes. Also the material must be 
carefully neutralized before dyeing. 
This type of dye also requires acid 
treatment after dyeing with about 
2° of 85° formic acid. 

Ortolan Black G Special also dyes 
fast shades on hair material and is 
applied under conditions which do 
not damage the material. 

Neopilate dyes and 1:2 metal com- 
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plex dyes can be used advanta- 
geously with equipment which 
permits good circulation of the dye- 
bath and keeps the hat material in 
suspension. Modern hat-dyeing appa- 
ratus, such as the system of Mez- 
zera/Cassé and Ochsner, supplies the 
necessary circulation. 


V. DYEING POLYAMIDE 
FIBERS WITH METAL 
COMPLEX DYES 


Polyamide fibers are characterized 
by a paraffin hydrocarbon main chain 
with periodically substituted carbon- 
amide groups. Free amino and car- 
boxyl groups can be placed only at 
the ends of the chain if required. 
Polyamide fibers produced by differ- 
ent manufacturers differ to a greater 
or lesser degree. This difference is 
reflected in their behavior in the dye- 
bath. These differences are caused 
by various factors, the arrangement 
of the carbonamide groups, the dis- 
tance between them in the main 
chain, the average length of the 
chains, and the number of free avail- 
able terminal groups. These varia- 
tions in physical and chemical struc- 
ture affect the method of dyeing 
required. Differences in the orienta- 
tion of the fibers are especially im- 
portant. 

The ratio of the crystalline to the 
amorphous phases and the accessibil- 
ity of the amorphous phase are 
further factors of importance for the 
penetration and leveling of the dye. 
As the orientation of the polyamide 
fibers is affected by mechanical and 
technological processes, the properties 
of a given fiber can be so altered that 
there is a definite effect upon its dye- 
ing properties. During manufacture 
and pretreatment, differences in 
drawing and setting of a fiber can 
have a great influence on its behavior 
toward dyes. Staple fibers and fila- 
ment yarns also usually behave dif- 
ferently when dyed. A staple fiber is 
generally easier to dye than the cor- 
responding filament material. 

The more compact the fiber struc- 
ture, the smaller and less accessible 
the amorphous part; and the more 
hydrophobic the character of the 
fiber, the less is the possibility for a 
dye to diffuse into the fiber and to 
form combining groups within the 
fiber. 

Therefore, it is give 
only a general limited description of 
the behavior of polyamide fibers 
during dyeing because of differences 
in their structure and in their orien- 
tation. No all-inclusive statement can 
be made even with respect to the 
dyes. Even if a certain class of dyes 
be basically suitable for 


possible to 
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dyeing polyamide fibers, it is still not 
possible usually to recommend it 
without testing each product. Within 
the same class of dyes there are 
noticeable differences in dyeing be- 
havior between the individual dyes. 

Of all the polyamide fibers, Perlon 
is probably the easiest to dye. Perlon 
offers the least resistance to the 
penetration of even large particles of 
dye. The more compact the structure 
of the fiber, the greater is the resist- 
ance to diffusion of the dye molecules 
into the fiber. 

Apart from differences in accessi- 
bility of the fiber interior, the poly- 
amide fibers possess varying combin- 
ing powers toward anionic dyes. At 
equilibrium, Perlon has a maximum 
acid-combining power of 0.08 to 0.1 
equivalents per kilogram of fiber. 
That is little more than a tenth of 
the amount of anionic dye which can 
be electrostatically combined with 
wool at equilibrium. At equilibrium, 
only about one half the amount of an 
anionic dye can be electrostatically 
combined with nylon as with Perlon. 
The cationic character of Rilsan is 
still less pronounced. 

It is true that the carbonamide 
groups also acquire a cationic charge 
at strongly acid pH values (11), thus 
making available additional combin- 
ing groups in the polyamide fiber, 
but the dyes then combined only re- 
main strongly attached while the 
strong acid medium remains. The 
electrostatic union is thus destroyed 
during normal rinsing. In addition, 
the pH must not be allowed to drop 
below 3 when polyamide fibers are 
being dyed because in strong acid, 
there is partial hydrolysis with a 
splitting off of the carbonamide 
groups and consequent weakening of 
the fiber. 

To be sure, anionic metal complex 
dyes are not bound only electrostat- 
ically by the ionized amine or car- 
bonamide groups of the polyamide 
fibers, as is quite often the case with 
common acids and simple acid dyes. 

According to recent research (16), 
there are two basic mechanisms 
which are in effect when polyamide 
fibers are dyed with 1:2 metal com- 
plex dyes. At first, the salt is formed 
between the dye acid anions and the 
amino groups of the fiber until the 
reaction is complete. At higher con- 
centrations of the dye, about the 
same amount of dye is again taken 
up by absorption. Probably the free 
undissociated complex acid takes part 
in this process of solution. The entire 
combining mechanism is dependent 
upon the pH of the dyebath as well 
as on the constitution of the dye and 
the solubility of the free acid in or- 
ganic solvents. 
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The adsorption of the 1:2 metal 
complex dyes on the polyamide fiber 
is only partly dependent upon the 
number of available ionizable amino 
groups. In the case of 1:1 metal com- 
plex dyes, there is a still greater de- 
pendence placed upon the cationic 
groups in the fiber. Therefore the 
Pilate Fast dyes, for example, are 
bound in greater quantity to the 
polyamide fiber than would corre- 
spond to the maximum acid-combin- 
ing power of the polyamide fiber 
used. Similar ratios are usually found 
in wool dyeing (5). 

1:1 metal complex dyes, such as 
Pilate Fast dyes and Neonyl dyes, 
which contain sulfonic groups, are 
very satisfactory for dyeing Perlon 
and nylon under certain conditions. 
The well-known displacement effect 
of disulfonic acids by monosulfonic 
acids in acid dyes occurs to a certain 
extent with Pilate Fast dyes also, 
though not to so great a degree as 
with normal acid dyes (12). Still, 
when mixing dyes, a certain amount 
of caution is advisable. Monosulfonic 
acids usually produce somewhat 
deeper shades than the corresponding 
disulfonic dyes because the exhaust- 
ing power of the latter is somewhat 
less. 

The dyeing of polyamide fibers 
with Pilate Fast or similar dyes is 
accomplished with: 

2% sulfuric acid 96% and 
2% formic acid 85% or 


4°, formic acid 85° and 
3% Pilate Fast Salt O Solution 


For the sake of safety, about 0.5 
g/l sodium acetate is added to the 
last rinse bath to neutralize any re- 
maining acid in the material, espe- 
cially sulfuric acid, which is difficult 
to evaporate by drying. 

A somewhat larger amount of dye 
is generally required to produce the 
same depth of shade on nylon as on 
Perlon. Due to special methods of 
manufacture Grilon and Enkalon be- 
have similarly to nylon in dyeing, 
even though they are caprolactam 
fibers. Pilate Fast dye types produce 
only light shades on Rilsan (13). As 
has been explained already, this is 
due first to the relatively small num- 
ber of combining cationic groups and 
secondly to the difficult accessibility 
of the interior of the fiber. 

Neopilate dyes on polyamide fibers 
behave similarly to Pilate Fast dyes. 
The Neopilate dyes on the market at 
the present time generally have 
poorer fastness properties on poly- 
amide fibers than on wool, so there 
is no advantage in dyeing polyamide 
fibers with them, as compared with 
other types of dyes. Neopilate dyes 
provide better possibilities for build- 
up in dyeing certain mixtures of 
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polyamide fibers and wool, and this 
will be discussed later. 

1:2 metal complex dyes without 
substitued solubilizing groups, of the 
type of Vialon Fast dyes, especially 
developed for dyeing polyamide fibers, 
are excellently suited to fast dyeing of 


polyamide fibers. When correctly 
used, the Vialon Fast dyes produce 
very good, even dyeings. In spite of 
the outstanding leveling power of the 
Vialon Fast dyes, certain limitations 
are imposed by the fiber. The faster 
the dye, the more noticeable become 
differences in drawing and setting of 
the dyed fiber. On this account it is 
best to perform the dyeing process 
when using very fast dyes at a stage 
in the operations which will permit 
subsequent mechanical operations to 
correct this unevenness; that is, the 
dyeing would be done in the form of 
flock, combed material or sliver. Of 
course, staple fibers generally behave 
better, as far as uniformity is con- 
cerned, than filament yarn, so that a 
uniform dyeing of staple fibers usu- 
ally can be obtained in dyeing in 
yarn form or in the piece. 


In dyeing filament goods, two al- 
ternatives are available. Dyeing can 
be performed either with dyes which 
have good leveling and only medium 
fastness, such as the disperse dyes, or 
with very fast dyes, such as Vialon 
Fast dyes. In the latter case a certain 
unevenness in the appearance of the 
dyed goods, which is due to the mate- 
rial itself, cannot be avoided. Diffi- 
culties of this type can be lessened 
by using mixtures of disperse dyes 
and 1:2 metal complex dyes. These 
mixtures dye with satisfactory even- 
ness and show a definite improvement 
in fastness over disperse dyes when 
used alone. Of course very high de- 
mands are made on the behavior of 
such dye mixtures, eg, concerning 
solidity of shade. Special problems 
are encountered in stocking dyeing 
where, very often, a stocking will 
have different denier polyamide 
fibers in sole, leg and welt. Even with 
disperse dyes used alone, level shades 
can only be dyed on such materials 
with great difficulty and with excep- 
tionally precise temperature control. 


If no regard need be paid to color 
effect, advantage can be taken of the 
good leveling power of Vialon Fast 
dyes at a weakly alkaline pH, since 
polyamide fibers are not affected by 
prolonged boiling in alkaline solu- 
tions. The dyeing process begins at 
a pH between 8 and 9 with about 
2 ce/l of 25% ammonia and 2 cc/1 
Uniperol W or Uniperol PN as an 
auxiliary. As the ammonia boils away, 
the pH of the bath drops and the dye 
is exhausted onto the fiber. With light 
shades, there is generally complete 
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exhaustion of the bath because of 
this shifting of the pH. When dyeing 
in closed or partially closed apparatus 
from which little or no ammonia can 
escape and also in medium or deep 
color dyeings, after boiling 1 hour, 
2 g/l of ammonium sulfate is added 
in increments to reduce the pH and 
exhaust the bath. If it should happen 
that, in especially deep dyeing, there 
is not sufficient exhaustion of the 
bath, the pH may be further reduced 
by adding acetic acid. When dyestuff 
additions must be made, the pH must 
first be increased again by adding 
ammonia in order to insure good 
leveling. 

Perlon and nylon usually can be 
dyed as loose material or yarn with 
Vialon Fast dyes at 100° C. In dyeing 
piece goods, especially those woven 
of filament, there is difficulty in 
reaching or maintaining the temper- 
ature, especially on open jigs, in ad- 
dition to the difficulties to be 
expected in regard of levelness, 
which are due to the material itself 
(warp and filling stripes). Tempera- 
ture plays an important part in ex- 
haustion of the dyestuff and penetra- 
tion into the fiber, so that for medium 
or dark tones the dyeing should be 
carried out in a closed unit. 

Rilsan can be dyed with Vialon 
Fast colors, but only at temperatures 
over 100° C (13). 

Uniperol W may be used as an 
auxiliary when dyeing above 100° C. 
It is one of the few leveling agents 
which remains stable and effective at 
temperatures over 100° C (14). The 
dyeing is started at 50° C. The tem- 
perature is raised 10° C every 6 to 8 
minutes until it reaches 90° C. Then 
it is quickly raised within 10 minutes 
to 120° C. For dark shades, 2% of 
acetic acid 30% is added to the bath 
at 120° C to improve the exhaustion. 
The dyeing time at 120° C is usually 
between 15 and 35 minutes. 

Selected 1:2 metal complex dyes 
with solubilizing groups, such as 
Ortolan, Capracyl, Irgalan, Cibalan 
and Isolan dyes, can be used for dye- 
ing polyamide fibers in a manner 
similar to the Vialon Fast colors. Be 
cause of their more hydrophilic char- 
acter, these dyes are slightly less fast 
than the 1:2 metal complex dyes 
without solubilizing groups. 


VI. DYEING MIXTURES OF 
POLYAMIDE FIBERS AND 
WOOL WITH METAL 
COMPLEX DYES 
It is a recognized fact that mixtures 
of polyamide fibers and other fibers, 
such as wool or cellulose fibers, even 
in amounts as low as 20 to 30%, 
greatly improve their technical prop- 
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erties. In many instances metal com- 
plex dyes are chosen for uniform fast 
shade dyeings on mixtures of wool 
and polyamide fibers. Of course, as 
previously mentioned, there are dif- 
ferences, both physical and chemical, 
between the various types of poly- 
amide fibers, which can greatly affect 
their behavior during dyeing. For this 
reason only a few basic observations 
will be made concerning the dyeing 
of mixtures of wool and polyamide 
fibers with metal complex dyes. 

Even the way the two fibers are 
mixed can exert a strong influence 
on the way they dye. The mixture 
might consist of blends or mixed 
yarns, or the warp and filling of a 
fabric might consist of different fibers. 
The polyamide component might con- 
sist of filament material in a bulked 
or “stretch” form. The more inti- 
mately the fibers are mixed, the less 
difficulty will generally be experi- 
enced in dyeing. This is especially 
true when one fiber predominates 
because differences in depth and 
shade between the two fibers are not 
then so obvious. Often it is desired 
to make a fabric with certain spe- 
cific properties, such as stretch in the 
direction of the warp. In such mate- 
rials the wool component may be less 
accessible to the dye because the 
highly elastic, bulked or “stretch” 
fibers tend to surround and squeeze 
the wool and keep it away from the 
dye. Differences in the way these 
mixed-fiber fabrics dye are thus de- 
pendent upon the type of polyamide 
fiber used, whether it be nylon, Per- 
lon or some other type. Other factors 
which are important are: the physical 
characteristics, governed, for exam- 
ple, by the orientation or stretching 
of the fiber; whether staple or fila- 
ment fibers are used; what proportion 
is used in the mixture; and how the 
fibers lie with respect to each other 
in the textile fabric. 

If Perlon or nylon and wool are 
dyed in one bath with metal complex 
dyes, the polyamide fiber component 
almost always is dyed darker, at least 
with light and medium colors. At 
equilibrium, wool absorbs more color, 
but equilibrium is not usually at- 
tained in practical dyeing. When dye- 
ing polyamide-wool mixtures, it is 
often necessary to retard the exhaus- 
tion of the dye on the polyamide com- 
ponent or at least to slow down the 
rate of exhaustion. There are three 
possible ways to accomplish this: 


a) use retarding agents 
b) by selection of the dye 
c) temperature control. 


1:1 metal complex dyes with sul- 
fonic acid groups, such as Pilate Fast 
dyes or Neonyl dyes (special Neolan 
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dyes), are, in most cases, satisfactory 
for dyeing mixtures of wool and 
polyamide fibers. They may be dyed 
1% hours at the boil with 4% of 96% 
sulfuric acid (owf) plus 0.4 g of 96% 
sulfuric acid per liter of dye liquor 
and 3% Pilate Fast Salt O Solution 
or some similar auxiliary, taking 1% 
hour to bring the bath to the boil. In 
rinsing, about 0.5 g/l of sodium ace- 
tate should be added to the final rinse 
bath to remove any remaining traces 
of sulfuric acid. 

Pilate Fast Salt O, being a sub- 
stance which has an affinity for the 
dye, retards the dyeing and has a 
leveling effect but has little effect 
upon the distribution of the dye be- 
tween the polyamide fiber and the 
wool. Should it happen that the poly- 
amide fiber component is too deeply 
dyed, then an auxiliary may also be 
used during the dyeing which will 
partly block the combinable basic 
groups of the polyamide fiber and 
make the dye less selective. Among 
these auxiliaries are the colorless 
monosulfonic acids, such as Basopal 
NA, Eulan new, Edolan A and Mesi- 
tol WL. The necessary amount of re- 
tarding agent depends upon condi- 
tions extant and is best determined 
by experiment. Basopal NA Conc 
Powder may be added in amounts 
between 0.5 and 2%. 

In many cases the use of such an 
auxiliary is sufficient to obtain nearly 
the same depth of color on _ both 
fibers. Of course, the effectiveness of 
these retarding agents is nowhere 
near as great when they are used 
with 1:1 metal complex dyes as when 
they are used with normal acid dyes. 
Apparently this is because, for the 
most part, the former dyes are taken 
up by the polyamide fiber more 
strongly than would be expected from 
their acid-combining potential. Con- 
sequently they are fixed not only 
by electrostatic, ie, salt-like linkages, 
but they may also be bound by 
hydrogen bonds or other linkages. 

If the action of the retarding agent 
is not sufficient, the exhaustion of the 
dye on the polyamide fiber can be 
controlled by using selected disul- 
fonic-type dyes. The disulfonic acid 
types of the 1:1 metal complex dyes 
usually exhaust to a somewhat lesser 
degree on polyamide fibers in a poly- 
amide-wool mixture than do the 
monosulfonic acid types. However, 
not all disulfonic acid dyes are suit- 
able for this purpose. 

If dyes having less affinity for the 
polyamide fibers do not give the de- 
sired results, one final attempt can 
be made to obtain solid shades by 
dyeing at a somewhat lower tempera- 
ture. If the material is dyed at about 
95° C, there is a decrease in the swell- 
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ing of the fibers and in the diffusion 
of the dye into the fiber. This is 
especially true of the polyamide 
component. 

Of the various polyamide fibers, 
Perlon has a greater tendency than 
nylon, Grilon and Enkalon to be dyed 
in a deeper shade than wool. In dye- 
ing with dark however, the 
wool component might even come out 
darker if the capacity of the poly- 
amide fiber to absorb the dye is ex- 
ceeded. This applies especially to the 
last-named fibers. In this case the 
polyamide fiber can be aftertreated 
with 1:2 metal complex dyes, eg, 
Ortolan dyes (15). Even when applied 
in deep shades, these dyes color the 
polyamide fiber deeper than wool, so 
that, except for unusual cases, it is 
not possible to obtain good solidity 
on polyamide-wool mixtures’ with 
these dyes alone. One exception, Or- 
tolan Black G Spec, produces solid 
shades with very good overall fast- 
ness on such mixtures. Vialon Fast 
Black R is also well suited for dyeing 
mixtures of wool and Perlon or nylon, 


colors, 


provided Uniperol W is used as a lon 


leveling agent. 

Another exception is the dyeing 
of mixtures of Rilsan and wool (13). 
If Rilsan and wool mixtures are dyed 
with Pilate Fast dyes, even in light 
shades, the wool dyes deeper, while 
some 1:2 metal complex dyes with 
solubilizing groups, which normally 
are rapidly exhausted on nylon and 
Perlon, are so retarded by the com- 
pact structure of Rilsan that, at the 
boil, they dye equally on wool and 
Rilsan. The most suitable of the Or- 
tolan dyes are Yellow R, Yellow RR, 
Orange R, Blue FR and Black G 
Spec. 

For solid shade dyeing of wool and 
polyamide fibers based on caprolac- 
tam and hexamethylenediamine adi- 
pate, 1:1 metal complex dyes of the 
Pilate Fast and Neonyl dye types 
are especially well suited. Neverthe- 
less, there are practical examples 
known in which better effects can 
be obtained with Neopilate dyes. 
One of them is a_ Perlon-wool 
mixed fabric with relatively few Per- 


in the mixture. 
Another is an elastic mixed fabric 


staple fibers 


of Grilon filament and wool 
filling. 

In conclusion, we can state that, 
for dyeing mixtures of polyamide 
fibers and wool, all types of metal 
complex dyes can be considered. The 
type of dye and dyeing method 
needed to give the best solid shade 


effect vary from case to case. 


warp 
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Relation between Physical State 
and Rate of Fading of Dyes 
Baxter, G, Giles, C H, and Lewington, W J, 
J Soc Dyers Col 73, 386-92, August, 1957 
A theoretical analysis of curves 
expressing the rate of fading of dyes 
in different physical forms is given, 
illustrated by typical examples of the 
fading of dyes in transparent films, 
measured spectrophotometrically. The 
films used were collodion, methyl- 
ethylcellulose, cellophane regenerated 

cellulose, and gelatin. 

Molecularly dispersed dyes fade ac- 
cording to a “first-order” law (ie, the 
rate decreases with time). Dyes pres- 
ent as discrete particles fade accord- 
ing to a “zero-order” law (ie, at a 
constant rate). Aggregates of dyes 
tend to break up in the heat of the 
illuminant, and this may cause the 
fading to accelerate as the exposure 
is continued. 

The results of these experiments, 
which are described in great detail 
in this paper, explain why some dyes 
are given the same lightfastness grad- 
ing when judged after a considerable 
degree of fading as when judged in 
the earliest stages, while others may 
apparently either improve or deteri- 
orate in fastness as the time of ex- 
posure is increased. To illustrate, the 
following fastness gradings given to a 
variety of dyes after increasing de- 
grees of fading were reported by one 
investigator: three direct dyes on 
crease-resisted viscose rayon im- 
proved in grading with increase in 
time of exposure (in a Fade-Ometer) ; 
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seven vat dyes on cotton did the same 
(in daylight exposures); five out of 
eight azoic combinations on viscose 
rayon decreased in, fastness, some 
very severely, on prolonged daylight 
exposure. This last result is particu- 
luarly interesting, as it apparently 
shows a similar behavior to that of 
an azoic combination used by the 
authors in their experiments. It would 
thus appear particularly important to 
specify the extent of fade at which 
grading is assessed for this class of 
dye. 

Twelve references to the literature 
are cited.—WHC 


Technology of Finishing 
Triacetate 
Anon, Man-made Textiles 33, 73, May, 1957 

For a durable finish for Arnel, the 
silicones are recommended. They are 
applied before heat treatment, and 
are given a flash cure with dry heat. 
They impart to the fabric durable 
water repellency and resistance to 
water-borne stains. The addition of 
a fine particle-size silica to the resin 
gives a finish that minimizes yarn 
slippage and imparts scroop. To de- 
crease static a cationic softener may 
be added. 

Washing of triacetate after dry heat 
treatment has several advantages: 
crease resistance is improved, traces 
of surface dyes are removed, and the 
tear strength is increased where sur- 
face stiffening agents are applied. Also 
this treatment permits the application 
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of softeners, antistatic agents, etc, to 
the fabric. 

Since Arnel fibers provide a rela- 
tively unreactive surface, to be effec- 
tive, finishes must be deposited on the 
surface rather than by reacting with 
the fiber. Two principles have been 
investigated to obtain surface deposi- 
tion: 1) by applying cross-linking or 
polymerizing materials as_ stiffening 
films around the individuai fibers; 2) 
by applying an elastic polymer (eg, 
Rhoplex WN-75) on the fabric so that 
flexible bridges are formed between 
the fibers and yarns. 

The use of polyvinyl alcohol and 
urea or melamine formaldehyde 
cross-linking agents helps fabrics re- 
tain a firmer handle even after re- 
peated washings. This treatment may, 
however, reduce the crease resistance 
and tear strength. 


Triacetate can be pleated to give 
pleats that are durable to repeated 
washings, by subjecting the fabric or 
garment to steam pressures of 10-20 
psi. Fabrics can also be given emboss- 
ing patterns which are washfast. A 
lightweight sharkskin previously fin- 
ished with a silicone and heat-treated 
can be embossed at roll-surface tem- 
peratures above 415°F. The author 
comments, however, that a heat treat- 
ment at 400-435°F for 10 to 30 seconds 
will cause sublimation of a number of 
dyes in the disperse range, producing 
shade change as well as objectionable 
deposits of sublimed dye in the heat- 
treating equipment—WHC 
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AATCC Research Committee Report— 
TWO NEW DRYCLEANING TEST METHODS 


COMMITTEE ON DRYCLEANING TEST METHODS 


A more realistic method of evaluating 
the probable behavior of colored textiles 
in commercial drycleaning has been adopt- 
ed by the Technical Committee on Re- 
search of the American Association of 
Textile Chemists and Colorists. It is identi- 
fied as Tentative Test Method #85-1957 
and replaces test 425-1957, Colorfastness 
to Drycleaning. 

The Committee has also approved a new 
and much-needed test for evaluating the 
durability of applied designs and finishes 
to drycleaning. Designated Tentative Test 
Method # 86-1957, it is the first such test 
to be developed by the Association for 
testing the retentive qualities of applied 
designs and special finishes. It is espe- 
cially useful in evaluating flock and metal- 
lic prints where the effect of mechanical 
action in cleaning with drycleaning sol- 
vents must be simulated. 

Culminating more than five years of 
research and development work carried on 
by the Committee on Drycleaning Test 
Methods with the cooperation of AATCC 
Research Laboratories, the new color- 
fastness test utilizes the recently adopted 
International Geometric Gray Scale for 
zrading color loss or fading. 


COMMITTEE 


A E Johnson, 
Chairman 

G M Smith, 
Secretary 

C H Bayley 


A Epstein 

G P Fulton 

N F Getchell 
J B Goldberg 
W G Helmus 

R L Bernstein J D Martone 

L G Blomquist W H Masterson 
W F Brommelsiek E L Schlesinger 
E M Buras, Jr H G Sommar 
J F Corbett J G Stass 

W E Coughlin M W Winkler 





Staining is not evaulated in this test 
as was previously required. It was de- 
termined by the Committee that 1) very 
few colors actually exhibit any tendencies 
toward staining in drycleaning, and 2) such 
staining as may occur in the test would 
not necessarily occur in drycleaning due 
to control measures normally taken in com- 
mercial practice. 


Perchlorethylene was selected for use 
in TTM #85-1957 to replace the carbon 
tetrachloride previously required because it 
is now used by nearly a half of all dry- 
cleaning plants in the United States and 
Canada and is more active than Stoddard 
Solvent (white spirits). Furthermore, any 
color that can withstand the effects of 
perchlorethylene will not be affected by 
Stoddard Solvent. However, as some fin- 
ishes may be affected more readily by 
Stoddard Solvent than perchlorethylene, 
TTM #86-1957 requires the use of both 
types of solvent. 


Both tests were developed in close co- 
operation with the National Institute of 
Drycleaning. The NID believes these tests 
give reliable indications of fabric behavior 
in repeated drycleanings. 


The tests were developed under the 
direction of a special steering committee 
consisting of: N B Gobeil, | P Stevens & 
Co; G M Smith, Sears, Roebuck and Co; 
R T Graham, National Institute of Dry- 
cleaning; L G Blomquist, Interchemical 
Corp; G J Mandikos, AATCC National 
Headquarters Staff; and A E Johnson, Na- 
tional Institute of Drycleaning, Chairman. 


COLORFASTNESS TO DRYCLEANING 


PURPOSE AND SCOPE 


This test indicates the effect of re- 
peated (1) drycleanings on the color 
or colors in dyed and printed fabrics 
and other materials. 

It is also applicable for evaluating 
dyestuffs and other coloring mate- 
rials manufactured for use on fibers, 
yarns, fabrics and all other products 
intended for apparel or household use 
which are renovated in consumer ser- 
vice by commercial drycleaning pro- 
cedures. 

This test is not applicable for eval- 
uating the durability of textile fin- 
ishes, or of applied designs such as 
metallic prints, flocking and other 


specialty decorative effects (2). Nor 


is it intended for use in evaluating 
the resistance of colors to spot and 
stain removal procedures used by the 
drycleaner. 
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Tentative Test Method 
85-1957 


PRINCIPLE 

A specimen is agitated in a chlori- 
nated hydrocarbon solvent containing 
a drycleaning soap and steel balls to 
simulate the kind of mechanical ac- 
tion that occurs in a commercial dry- 
cleaning machine. 


APPARATUS AND MATERIALS 


Launder-Ometer (3) 

Pint glass jars (3) 

Stainless steel balls, 14” (3) 

Perchlorethylene 

Drycleaning soap (4) 

Hand iron, steam press or flat-bed 
press 

International Geometeric Gray 


Scale (3) 


TEST SPECIMENS 


Cut one test specimen 2” x 4” in 
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such a manner as to include all the 
colors in the pattern. When this is 
not possible, use two or more speci- 
mens as required. Yarns and fibers 
may be tested under this procedure 
by arranging them in any practical 
way to produce specimens 2” x 4” in 
size. 


PROCEDURE 


Place 100 ml perchlorethylene and 
1 ml drycleaning soap in a moisture- 
free Launder-Ometer jar. Enter the 
specimen and 20 steel balls in the 
jar, seal, clamp in Launder-Ometer 
(5) and run for 25 minutes at room 
temperature (80°F;27°C). Remove 
the specimen, blot between paper 
towels, air dry at room temperature 
and finish by one of the following 
procedures: 
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Hand Pressing (for all except pile 
fabrics (6) ) Cover with a damp 
muslin press cloth, weighing 4 to 414 
ounces per square yard, previously 
saturated with water and wrung out 
so as to retain moisture equal to ap- 
proximately 75 percent of its dry 
weight, and press with a hand iron 
having a temperature between 275 
and 300° F (135-150°C) until dry. 

Steam Pressing (for all except pile 
fabrics (6)) A hot-bed or pol- 
ished metal-top type press for flat 
fabrics, or a cloth-type press for 
rough crepes, operated at a steam 
pressure between 65 and 70 pounds 
must be used. Lower the head of the 
machine and hold in contact with the 
fabric. During this period admit steam 
from the buck of the press for a pe- 
riod of from 5 to 10 seconds. 
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EVALUATION METHOD FOR AL- 
TERATION IN COLOR (SHADE 
AND STRENGTH) 


The effect on the color (7) of the 
test specimens can be expressed 
and defined by reference to the In- 
ternational Geometric Gray Scale 
(See page 81, 1957 AATCC Technical 
Manual and Year Book.) 

Class 5—negligible or no change 

as shown in Gray Scale Step 
“4 


Class 4—a change in color equiva- 
lent to Gray Scale Step 4. 

Class 3—a change in color equiva- 
lent to Gray Scale Step 3. 

Class 2—a change in color equiva- 
lent to Gray Scale Step 2. 

Class 1—a change in color equiva- 
lent to Gray Scale Step 1. 


NOTES 

(1) This test is based on an extensive series 
4 interlaboratory tests which showed good corre- 
lation between laboratory tests and commercial 
drycleanings for as many as three repeated dry- 
cleanings. Since a major color loss occurs in the 
first drycleaning, a single application of this test 
furnishes a good indication of the etiect of re 
peated drycleanings. 

2) See Tentative Test Method 86-1957: Dura 
bility of Applied Designs and Finishes to Dry- 


cleaning, which may also be used as an alternative 
test where larger specimens are required. How- 
ever, for referce cases Tentative Test Method 85 
1957: Colorfastness to Drycleaning must be used. 


See Table I, page 56, 1957 AATCC Tech- 
nical Manual and Year Book. 
4, The drycleaning soap is made by dissolvin 


56 g of caustic potash (KOH) in 100 ml of wz ater. 


This ‘aaeaio mis poured slowly with constant sti 
ring into a mixture of 340 g of oleic acid, 400 ml 
of Stoddard Solvent (Commercial Standard CS 
3-40 grade), and 100 ml of tertiary butyl alcohol 


or an equal « quantity of butyl cellosolve. 

5) The jars need not be immersed in a water 
bath " required in washtastness tests. 

(6) Pile tabrics need only be air dried. 

7/ In cases of self-staining of light colored 
grounds or other parts of the specimen, such 
staining is ignored in evaluating alteration of 
shade, but may be reported if desired on the basis 
if the AATCC Chart for Me asuring Transference 
f Color or the International Geometric Gray 
Seale for Evaluating Staining. The means used 
should be indicated when reporting staining. 


DURABILITY OF APPLIED DESIGNS AND FINISHES TO DRYCLEANING 


PURPOSE AND SCOPE 


This test indicates the effect of re- 
peated (1) drycleanings on the ap- 
plied design or finish on textiles and 
other materials (2). It is also appli- 
cable for evaluating the durability of 
applied design materials and finishing 
agents manufactured for use on fab- 
rics and other products intended for 
apparel and household use which are 
renovated in consumer service by 
commercial drycleaning procedures. 
This test is not applicable for evalu- 
ating the resistance of colors to spot 
and stain removal procedures used by 
the drycleaner. 


PRINCIPLE 


A specimen is agitated in a solution 
of solvent and a drycleaning soap 
with steel balls to simulate the kind 
of mechanical action that occurs in a 
drycleaning machine. A large speci- 
men is provided to produce a correla- 
tion with commercial conditions. 


APPARATUS AND MATERIALS 


Launder-Ometer (3) 

Stainless steel cylindrical contain- 
ers, 8” x 3%” in diameter 
equipped with solvent-resistant 
rings (3) 

Metal adapters (to hold containers 
on shaft of Launder-Ometer) (3) 

Stainless steel balls, %4” (3) 

International Geometric Gray Scale 
(3) 

Perchlorethylene 

Stoddard Solvent 

Drycleaning soap (4) 

Hand iron, steam press or flat-bed 
press 
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Tentative Test Method 
86-1957 


TEST SPECIMENS 


One test specimen is required. The 
size of the specimen conforms to 
the weight range of the product 
tested as follows: 

up to 4 0z/sq yd 8” 

4.1 to 6.0 oz/sq yd 6” x 6” 

6.1 to 9.0 oz/sq. yds 5” =x 5” 

over 9.0 oz/sq yd 4” x 4” 

For water-repellency evaluations, a 
minimum specimen size of 7 inches 
square is necessary (ie, for AATCC 
Spray Test). 


8” 


nm 


PROCEDURE 


Run Number 1: Place the specimen 
in a steel container with 150 ml 
of perchlorethylene, one ml dry - 
cleaning soap (5) and 100 steel 
balls. Seal the jar (6), clamp in 
the Launder-Ometer and run at 
room temperature (80°F; 27°C) 
for ten minutes. Drain. 

Run Number 2: Replace the solvent 
with an equal amount of Stoddard 
Solvent without soap and run 
another 10 minutes. Drain. 

Run Number 3: Repeat Run Num- 
ber 1 without soap. Remove the 
specimen, blot thoroughly be- 
tween paper towels and air dry. 
The specimen is then finished by 
one of the following methods: 

Hand Pressing (for all except pile 

fabrics (7) ) Cover with a damp 
muslin cloth, weighing 4 to 44% ounces 
per square yard, previously saturated 
with water and wrung out so as to 
retain moisture equal to approxi- 
mately 75 percent of its dry weight 
and press with a hand iron having a 
temperature between 275 and 300°F 
(135-150°C) until dry. 
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Steam Pressing (for all except pile 
fabrics (7)) A hot-bed or pol- 
ished metal-top type press for flat 
fabrics, or a cloth-top type press for 
rough crepes operating at a steam 
pressure of between 65 and 70 pounds 
must be used. Lower the head of the 
machine and hold in contact with the 
fabric. During this period admit 
steam from the buck of the press for 
a period of from 5 to 10 seconds. 





EVALUATION AND 
CLASSIFICATION 


A) Durability of Applied Designs 
Specimens containing flock, metal- 
lic, or other applied designs are 
judged for appearance as follows: 
Class A5—Negligible or no change 
in appearance 
Class A4—Slightly changed in ap- 
pearance 
Class A3—Noticeably 
appearance 
Class A2—Considerably changed in 
appearance 
Class Al—Much changed 
pearance 


changed in 


in ap- 


B) Durability of Fabric Handle 
Specimens are judged for change 
in handle as follows: 
Class B5—Negligible or no change 
in handle 
Class B4 — Slightly 
handle 
Class B3—Noticeably changed in 
handle 
Class B2—Considerably changed ir 
handle 
Class B1—Much changed in handk 


changed in 


(Concluded on page P884) 
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A STUDY OF THE VARIABLES ENCOUNTERED IN 
NATURAL LIGHT FADING ® 


AATCC COMMITTEE ON COLORFASTNESS TO LIGHT 


INTRODUCTION 


N spite of the volumes that have 

been published covering the in- 
vestigations by many workers on the 
subject of fastness to light of dyestuffs 
and dyed materials, we are constantly 
confronted with new problems or in- 
terpretations necessitating further 
work. 

Each new investigation, in addition 
to shedding additional light on previ- 
ously recognized factors, usually un- 
covers new questions or avenues of 
investigation which lead the way to- 
wards new goals to be reached by the 
investigator or those who follow. 

A task group within the Committee 
on Colorfastness to Light initially set 
out to evaluate the sun-hour method 
of conducting lightfastness _ tests, 
which they hoped to complete within 
six months. Before the six months had 
elapsed, sufficient information was 
developed to warrant and make nec- 
essary further investigations into 
other phases of the problem and other 
methods of natural light exposure. 
The committee issued its first prog- 
ress report in April 1956 (1). This 
current report therefore, will cover in 
detail the various phases of our in- 
vestigation in the same order as they 
were conducted. 


OBJECTIVES 


The investigation covered by this 
report was initiated by requests from 
some of our corporate members to 
explain why they were having up- 
holstery fabrics rejected because of 
unsatisfactory lightfastness properties. 
This was particularly puzzling since 
the same fabric, dyed by the same 
method with identical dye formulas 
had, for two or three months before, 
been acceptable. 

At a meeting in September 1954 
attended by representatives of the 
American dyestuff industry, a great 
many of whom were members of 
AATCC’s Committee on Colorfastness 
to Light, we were further alerted to 
the problem. 


*Presented by J E Norton before a joint meeting 
of the Delaware Valley and New York Sections 
on September 13, 1957 at The Hotel Hildebrecht, 
Trenton, NJ. 
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J E NORTON, chairman 


In the course of the ensuing discus- 
sion at this meeting a few of our 
members took exception to the fol- 
lowing statements and opinions which 
developed. 

1) Fade-Ometer tests appeared to 
be of little value in that they 
were not checking with sunlight 
tests and the tests had to be run 
for 160 hours in the lamp to 
equal the results of 90 sun hours 
in Florida. 

2) The method of sun testing and 
sun-hour calculation was based 
on a theory that the fading of 
dyes occurred only above the 
erythemal level of .823 gram 
calories per square centimeter. 

3) There was a lack of suitable 
dyestuffs for cotton and viscose 
to match the quality of dyes 
available for the nylon compo- 
nent of mixed-fiber fabrics. 

As for items 1 and 2, many mem- 
bers of the Committee took the stand 
reported by Schmitt (2) in a recent 
paper entitled “Automotive Fabrics: 
Factors Which Affect Lightfastness”: 

“If as claimed, it took 160 hours in 

the Fade-Ometer to equal 90 hours 

exposure under glass in Florida, 
then one of two things were wrong: 

1) the generally accepted rule that 

90 Fade-Ometer hours were ap- 

proximately equal to 100 sun hours 

in Florida, or 2) the method of 
conducting sun tests.” 

One of our members, after three 
months of preliminary work in test- 
ing various dyeings at different com- 
mercial testing stations, presented a 
report to the Committee; from it we 
concluded that the methods being 
used by some segments of our indus- 
try should be thoroughly investigated 
and our existing AATCC Sunlight 
Method critically re-examined. We 
have spent many years in developing 
the Fade-Ometer test method to the 
point where it is possible to test most 
colors and fabrics with satisfactory 
reproducibility under __ conditions 
which give reasonably good predic- 
tion of the end-use life. However, we 
have been guilty of neglect in ignor- 
ing the tremendous variables and er- 
rors encountered in natural-light 
testing by existing methods. 
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The “Sun-Hour” Test Method, or 
“Ultra-Violet Sun-Hour” Test Meth- 
od as it is sometimes called, is based 
on exposure under glass with “Sun 
Hours” or “Ultra Violet Sun Hours” 
calculated as the total elapsed time 
during which the radiation intensity 
level was above the erythemal level 
of .823 gram calories per square 
centimeter. 

To expect the sun-hour test to be 
reproducible or valid it would thus 
be necessary to accept the hypothesis: 

A) Exposures to radiation below 
the erythemal level of .823 g 
cal/em? produce no fading. 

B) In exposures above this level, 
the fading rate is uniform for 
the various intensity levels. 

C) The variation from day to day 
and location to location is suf- 
ficiently uniform to produce a 
similar daily average. 

The membership of the Committee 
on Colorfastness to Light was in unan- 
imous agreement that these were 
false assumptions but felt that, in- 
stead of issuing a statement condemn- 
ing the method based on our opinions, 
we should thoroughly investigate the 
matter and present the results as an 
official Committee report. 

To accomplish such an investiga- 
tion, a special task group under the 
chairmanship of C H A Schmitt was 
set up within the Committee. 

While of considerable personal in- 
terest to the various individual mem- 
bers of the Committee, it was felt 
that item 3 above (the lack of suitable 
dyestuffs for cotton and viscose to 
match the quality of dyes available 
for the nylon component of mixed 
fiber fabrics) was already being taken 
care of by the suppliers of dyestuffs 
and was therefore not properly a 
subject for Committee consideration. 
We do now, however, believe our in- 
vestigation has proved that much 
of the cause of this complaint was 
due to the problems caused by items 
1 and 2, or the method of conducting 
the tests. 

The Committee wishes to emphasize 
that it cannot criticize the commercial 
test stations because, as they advised 
us, they run tests according to in- 
structions given them by their clients. 
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EXPOSURE PROGRAMS 
EMPLOYED 


I. Sun-Hour Exposure Program, 
Series I to VI 


The initial program of the task 
group was set up to evaulate the 
variations encountered by the sun- 
hour method of exposures at various 
times and locations and by widely 
used methods of exposures including 
our own AATCC Sunlight Test Meth- 
od. In this first series the following 
equipment and procedures were em- 
ployed. 


A) Test Specimens 

For representative samples, several 
of the major dyestuff companies were 
asked to recommend and supply a 
substantial quantity of piece goods 
of dyestuff-fiber combinations, which, 
in their experience, had produced 
variations in test results. From those 
suggested, six colors on nylon, six 
on wool, six on cotton and six on spun 
viscose, plus four commercial auto- 
motive upholstery fabrics, were se- 
lected for this study. These are identi- 
fied in Table I. 

For each exposure condition, one 
216” x 214” sample of each of the 28 
fabrics and the seven AATCC Blue 
Wool Standards were mounted on 
four 10” x 10” pieces of cardboard. 
This permitted using four cards in 
each test cabinet without any problem 
of shadows or uneven distribution of 
light. 


B) Radiation and Exposure 
Time Measurement 
All exposure locations selected 
were equipped with an Eppley Pyr- 
heliometer (Fig 1), and_ suitable 
recording equipment (Fig 2), which 
permitted recording both the total 
exposure time and amount of radia- 
tion in langleys as well as the time in 
hours and number of langleys re- 
ceived above and below the radiation 
intensity level of .823 g cal/cm?. 
Radiation measurements therefore 
were all reported in terms of langleys, 
a langley being considered as 1.000 
g cal/em?/min (3, 4). 


C) Temperature Measurement 

1) Black panel thermometers as 
used in the Fade-Ometer were sup- 
plied to the various testing stations. 

2) An area was reserved on two of 
the four cards in such a way as to 
leave a suitable space in the center 
for placing the black panel thermom- 
eter in the same position as the test 
specimen. This was placed in the 
cabinet with the daylight exposures 
set “A”. 
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Figure 1 
Eppley Pyrheliometer for testing solar radiation 





Figure 2 
Typical recording and integrating equipment employed with Eppley Pyrheliometer 


3) Black panel temperatures were 
recorded at 9:30 am, 12 noon, 3 pm 
and 5 pm each day. 

4) Both the high and low air tem- 
peratures in the shade near the 
cabinets also were recorded daily. 


D) Relative Humidity Measurement 
Relative humidity measurements of 
the air in the shade near the cabinets 
were recorded daily at 9:30 am, 12 
noon, and 5 pm. 
E) Exposure Locations and Condi- 
tions 
1) Exposure Locations 

a) Chicago, Ill 

b) Miami, Fla 

c) Phoenix, Ariz 

2) Type of Exposure Cabinets 

a) At Miami and Phoenix, their 
standard commercial test cabinets 
were employed. 

b) At Phoenix and Chicago, com- 
mercial cabinets of the AATCC type 
were employed in the first month’s 
exposure. As we found the fading rate 
in the first month’s tests in the 
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AATCC-type cabinet in Phoenix to 
be very similar to that produced in 
their commercial cabinet, the use of 
the AATCC-type cabinet was discon- 
tinued at Phoenix in all of the sub- 
sequent tests. 

c) All specimens were exposed at 
a distance of 3” below the glass. 

d) New glass of the type specified 
in the AATCC Year Book was in- 
stalled in all test cabinets and was 
washed daily. 

3) Exposure Conditions 

a) Method A—24 hours per day 
under glass. 

b) Method B—9 am to 3 pm 
under glass on sunny days. At all 
other times the cabinets were covered 
but the samples remained in the 
cabinet. 

c) Method C—9 am to 3 pm 
under glass on sunny days, but at all 
other times the samples were re- 
moved from the cabinet and stored 
indoors in a cool place. 

4) Number and Length of Expo- 
sures 

a) Exposures were made at each 
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of the three locations by each of the 
three methods during each month 
from July to December 1955, except 
that in Chicago, because of adverse 
weather conditions during the winter 


months, exposures were not con- 
ducted in October, November and 
December. 

b) All samples and _= standards 


were exposed for 45 “Sun Hours” in 
each month from July to December 
except those in Series II in the month 
of August, which were exposed for 
60 “Sun Hours.” 


EVALUATION OF EXPOSURES 
wae After exposure, all samples 
were returned to the chairman of the 
Task Group. They were then mounted 
on cards as shown in Fig 3. After 
mounting they were visually evalu- 
ated in terms of ratings of the pro- 
posed ISO Grey Scale. 

Each series was evaluated by two 
separate pairs of experienced observ- 
ers to obtain a grey scale rating for 
each color in the particular series, by 
each method and at each location. 
This was followed by re-examination 
of the above tests by a different pair 
of examiners. They then checked the 
visual results against the average 
grey scale ratings which had been as- 
signed previously. Where the ratings 
were obviously at odds with the com- 
parative results as noted in the final 
observation, the figures were adjusted 
accordingly. This method proved to be 
an excellent check on the accuracy 
of the ratings by the observers as 
well as to correct some obvious errors 
which occurred in some cases with 
those specimens which were subject 
to a bad shade change. 


DISCUSSION & RESULTS——— 
Initially, our Special Task Group had 
planned to investigate the variables 
encountered in testing by the sun- 
hour method at three locations, by 
three methods, for three months. 
After the first three months’ expo- 
sures were completed, the wide vari- 
ations in results indicated that the 
program should be extended to cover 
a period of six months, which would 
give us a range of typical conditions 
from midsummer to midwinter. The 
detailed results of this first series of 
exposures will be found in Table I. 
Data on the amount of radiation, time, 
temperature and relative humidity 
measurements for this series will be 
found in Table II. 

An examination of all of the grey 
scale ratings in Series I to VI indi- 
cates: 

1) there is a wide variation be- 
tween exposure methods, location, 
and times of exposure, and 
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Figure 3 
Typical mounting of one color for one month 
at three locations by three methods 


2) there is always more fading by 
Method A, 24 hours per day, than 
by Sunlight Methods B and C. 

Since the ISO Grey Scale is a 
geometric scale, a grade 3 rating in- 
dicates twice as much color change as 
a grade 4 rating, a grade 2 rating 
four times as much as a grade 4, and 
a grade 1 eight times as much as a 
grade 4 rating. For purposes of sta- 
tistical analysis of the data, we have 
converted the gray scale readings into 
corresponding values of relative 
amounts or units of color change. 
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ANALYSIS OF RESULTS——— 
An analysis of relative amounts of 
color change for all samples and 
standards at all locations for all expo- 
sure times by Method A, the Daylight 
Test, produces a mean value of 2.59. 
For Method B a similar analysis gives 
a mean value of 2.14, and for Method 
C a mean value of 1.94. Thus we find 
that, by the sun-hour method of cal- 
culating exposure, Method B, in which 
the cabinets are covered and_ the 
samples left in the cabinet, produces 
approximately 10° more change in 
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Chart of radiation intensity on a clear day 


color than Method C, in which the 
samples are removed from the cabi- 
net. Likewise, Method A, in which 
the samples are exposed 24 hours a 
day, produces approximately 34% 
more color change than Method C. 

The reason for this is partially ex- 
plained by the supporting data in 
Table II, which shows that, while the 
number of sun hours are equal, in 
every case the total number of lang- 
leys received by Method A are appre- 


ciably higher than by the Sunlight 
Methods B and C. 

This will be better appreciated by 
examination of a typical chart of 
radiation measurement for a clear 
cloudless day in Phoenix, Ariz (see 
Fig 4). Specimens in the Sunlight 
Series B and C would not have been 
put out until 9 am and would have 
been removed at 3 pm. Therefore, in 
6 hours, all of the radiation (452 lang- 
leys) received by them on this day 





TABLE I 


Exposure data— 


Series I-VI 





(July-Dee, 1955) 


Series No. and Date I (July) Il (Aug Ill (Sept) IV (Oct V (Nov) VI (Dec 
No. of Sun Hours: 45 hrs 60 Ars 45 hrs 45 hrs 45 hrs 45 hrs 
Method’ Location 
Total langleys received 
A 1 6102 6251 4357 
2 5767 6507 4671 4282 4496 4727 
3 4549 5690 3828 3834 3888 4008 
B&C 1 4285 4557 3219 
2 4087 4862 4095 3860 3724 4151 
3 3027 4181 3007 3219 3267 3037 
Total langleys above .823 g cal cm 
A 1 2579 3636 2763 
2 2961 3938 3356 3522 3444 3472 
3 3007 4042 3005 3170 3222 3026 
B&C 1 2716 3720 2761 
2 2961 3938 3356 3522 3444 3472 
3 3020 4122 3007 3219 3267 2964 
Total hours of exposure to light (sunrise & sunset) 
A 1 187 .0* 160. 3* 111.0* 
2 302.0 282.0 158.5 127.8 132.0 143.2 
3 170.0 164.7 77.4 78.6 77.5 112.3 
B&C 1 84.4 83.0 57.0 
2 121.1 113.5 86.5 74.8 81.2 90.8 
3 46.2 66.0 45.0 45.0 45.0 46.0 
Average black panel temperature during period of exposure (°F) 
1 126 133 115 
2 115 124 124 119 111 98 
3 153 153 160 159 144 125 
Average high and low exterior ambient air temperature (°F 
1 87 84 85 81 77,75 
2 7/76 89 74 87 74 81 67 83 63 75 58 
3 105 73.8 106 74 107 67.8 102 55 83 39 74 31 
Average humidity from 4 daily readings during period of exposure 
1 62 53 53 
2 79 72 68 67 64 66 
3 51 50 33 55 27 38 


‘Hours of exposure based on number of hours above level of .100 g cal cm* instead of sunrise to sunset , 
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would have been above the level of 
823 g cal/cm.- In the Daylight test 
by Method A there were 6.7 hours 
above the level of .823. The specimens 
would therefore have received a total 
of 574 langleys and would have been 
credited with 6.7 sun hours. However, 
while they received radiation in the 
morning before the level of .823 was 
reached and again in the afternoon 
after the level dropped below .823, by 
the sun-hour method of calculating 
exposure they receive no credit for 
having received the 121 langleys of 
low level radiation or area under the 
curve before and after the .823 level. 

Fig 5 is a typical chart of a day 
with intermittent clouds. The chart 
shows a constant series of sudden 
dips and climbs in the radiation. By 
the sun-hour method, the samples are 
credited with time only when the 
level is above .823. All of the radiation 
as represented by the area beneath 
the curve when the level is below 
.823 was received by the samples, but 
by the sun-hour method is not cred- 
ited to them. On this day there were 
4.7 sun hours above the level of .823 
with a total of 480 langleys. Thus, 
while the samples in the A method 
received a total of 574 langleys and 
were credited with 6.7 sun hours on 
the sunny day, on this day with inter- 
mittent clouds they received a total 
of 480 langleys but were credited with 
only 4.7 sun hours. 

The magnitude of this difference is 
illustrated by comparing the mean of 
4864 langleys for all of the Daylight 
Method A tests with the mean of 
3772 langleys for the Sunlight Meth- 
ods B and C. From this we find that 
the specimens in Method A received 
approximately 29°, more langleys 
than the specimens in Method B and 
C. While the specimens received 29% 
more radiation by Method A than 
they did by Method C, Method A 
produced 34°; more color change than 
did Method C. Thus, while the major 
difference of 29° can be attributed 
to radiation, the remaining 5“ in- 
crease in the amount of color change 
is undoubtedly due to other factors, 
which may include specimen temper- 
ature, moisture content, etc. Since 
Methods B and C produced the same 
amount of radiation but Method B 
produced 10% more color change than 
Method C, we must conclude that it 
is caused by leaving the samples in 
the cabinet in Method B. Our expla- 
nation for this is based on the theory 
that fading is associated with and in- 
creases with a rise in temperature 
and that the fading action from ab- 
sorbed radiation does not cease the 
instant the swatches are covered, but 
apparently continues if the fabric 
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Figure 5 
Chart of radiation intensity on a cloudy day 


temperature is not reduced. Leaving 
the specimens in the cabinet over- 
night, during which time they absorb 
moisture, also causes them for a peri- 
od of time after the covers are 
removed each morning to be exposed 
to radiation while at a high moisture 
content. 

The data in Table I also show that, 
in addition to the variation in the 
mean amount of color change pro- 
duced by the three methods, there is 
also considerable variation by the 
same method at different times at the 
same location and at the different 
locations. For example, there are sev- 
eral instances where the 45-sun-hour 
exposures in July produced as much 
as or more color change than the 60- 
sun-hour exposures in the following 
month of August at the same location 
by the same method. 

An analysis of standard deviations 
of the relative amounts of color 
change produces values of 1.915 for 
Method A, 1.534 for Method B, and 
1.346 for Method C. Thus, on a per- 


centage basis by the sun-hour method 
of calculating exposures, we find that 
the average variations in results or 
the standard deviation is approxi- 
mately 14° greater in Method B than 
in Method C, and 42% greater in 
Method A than in Method C. 

While undoubtedly there are fac- 
tors other than the total amount of 
radiation which contribute to the 
amount of color change produced, an 
examination of thé variation of the 
total amount of radiation received per 
sun hour of the exposure, total radia- 
tion in langleys divided by the num- 
ber of sun hours per exposure, 
indicates that this is the principal 
cause of variations in the sun-hour 
method of exposure. Since this infor- 
mation will prove useful for other 
purposes, instead of comparing the 
mean and standard deviation of the 
total number of langleys received we 
have shown in Table III the mean of 
the number of langleys per sun hour 
of exposure for the various exposures 
in Series I to VI and the mean and 





TABLE Ill 


Langleys per sun hour 


Series I-VI 





(July-Dee, 1955) 





Series No. and Date: I (July) II (Aug) III (Sept) IV (Oct) V (Nov) VI (Dec) 
No. of Sun Hours: 45 Ars 60 Ars 45 hrs 45 hrs 45 hrs 45 hrs 
Method Location ; 7 
A 1 135.6 104.2 96.8 
2 128.2 108.4 103.8 95.2 99 9 105.0 
3 101.0 94.8 85.0 85.2 86.4 89.0 
B&C 1 95.2 75.9 73.3 
2 90.8 81.1 91.0 85.7 82.7 92.2 
3 67 2 69.6 66.8 71.5 72.6 67.5 
Average or mean number of Standard deviation of langleys 
, langleys per sun hour for all per sun hour for all 
Method Location exposure periods covered exposure periods covered 
A 1 112.20 16.82 
2 106.75 33.03 
3 90.23 18.65 
A all locations 101.23 44.63 
B&C 1 80.87 32.47 
m oe 2 87.25 13.64 
3. 69.20 7.00 
B&C all locations 78.74 31.46 
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standard deviation for all of the expo- 
sures in Method A and Methods B 
and C. 

A comparison of the standard devi- 
ations of the langley per sun hour 
shows values of 44.63 for Method A 
and 31.46 for Methods B and C or 
that the standard deviation by 
Method A is 42° greater than by 
Methods B and C. This correlates 
well with the 42% greater deviation 
in the amount of color change pro- 
duced by Method A over Method C. 


Il. Exposures at Different 
Intensity Levels, Series IR-I 


To test the hypothesis in our orig- 
inal objective and reasons for this 
investigation, namely that 1) exposure 
to radiation below the level of .823 
g cal/cm? produces no appreciable 
fading, and 2) that above this level 
the fading rate is uniform for the 
various intensity levels, special facil- 
ities in Chicago were made available 
to the Committee. These facilities, by 
means of specially shuttered cabinets, 
permitted exposures to selected radi- 
ation intensity levels. The Series IR-I 
tests were run during September, 
October, and November 1955, concur- 
rently with the Series I-VI. For this 
series, instead of exposure on a sun- 
hour basis, as in Series I to VI, expo- 
sures were conducted under each 
exposure condition for whatever time 
was necessary to produce a specified 
amount of radiation or number of 
langleys. 

For this series the same test speci- 
mens and_ standards, methods of 
measurement of radiation, exposure 
time, temperature and humidity were 
employed as in Series I to VI. The 
following conditions, however, were 
different. 


A) Type of Exposure Cabinets 

1) At Chicago, four of the AATCC- 
type cabinets were equipped with 
electronically operated shutters or 
curtains. These are the four cabinets 
shown in the first row in Figure 6. 
The cabinet on the right side of the 
second row contains the Pyrheli- 
ometer and other measuring instru- 
ments. The other cabinets are the reg- 
ular AATCC cabinets used for Meth- 
od A, B, or C tests. Figure 7 shows a 
closeup of a shuttered cabinet. The 
curtains on each cabinet are open, and 
consequently the samples in that cab- 
inet receive radiation only when the 
radiation intensity is in the prese- 
lected intensity range of that particu- 
lar cabinet. Operation of the curtains 
is controlled by the Eppley Pyrhe- 
liometer (Fig 8) and the recording- 
controlling equipment (Fig 9). The 
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Figure 6 
Shuttered and other cabinets at Chicago 





Figure 7 


Close-up of automatic shuttered cabinet at Chicago 


recording-controlling equipment, in 
addition to recording the radiation 
intensity level and operating the shut- 
ters, also includes equipment for 
eutomatically integrating the radia- 
tion intensity and time so that the 
number of langleys and time in hours 
can be read directly for each cabinet 
or intensity level. 

2) Two of the AATCC-type cabi- 
nets without shutters were also used 
in this series, one for a sunlight and 
the other for a daylight exposure. 


B) Exposure Conditions 

1) In the IR-I series, the four 
automatically shuttered cabinets were 
adjusted so that the curtains were 
open when the radiation intensity 
was in the ranges shown in Table IV. 
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TABLE IV 


Exposure conditions 
IR-I Series 


Cabinet Radiation intensity range 


0.100 to 0.823 g cal cm? 

0.823 to 1.000 “6 

1.000 to 1.200 

not used 

Daylight, 24 hrs day under glass 
Sunlight, 9 am to 3 pm under glass on 
sunny days, at all other times removed 
from cabinet and stored indoors in a 
cool place 


QAumtlwne 





C) Number and Length of Exposures 

In this series, each sample and 
standard were exposed to a prede- 
termined amount of radiation or 
number of langley units. See Table 
V for number of langleys to which 
each sample and standard were ex- 
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Figure 9 
Control and integrating equipment 


Figure 8 
Eppley Pyrheliometer at Chicago 


posed and the grey scale rating as- 
signed to each exposed specimen. 


DISCUSSION AND RESULTS 
—A comparison of these ratings 
indicates that, when exposed to the 
same amount of radiation or number 
of langleys, there is a remarkably 
close correlation between exposures 
to the three different intensity levels 
and the Daylight and Sunlight test. 
In only two of the exposures was 
there more than a 4 grey step differ- 
ence between the five exposure meth- 
ods. In general, on the nylon fabrics, 
there appears to be some increase in 
color change as the intensity of the 
radiation level is increased. Since we 
know from other work that the color 
change on some nylon-dyestuff com- 
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binations increases appreciably with 
increases in black panel temperature, 
it is natural to expect that the higher 
intensity levels with increased speci- 
men temperature would produce 
slightly more color change on these 
materials. 

There also appear to be some 
cotton-dyestuff combinations which 
are subject to more fading under 
equivalent amounts of radiation at 
low-level radiation intensities than at 
higher radiation intensities. We, at the 
present time, attribute this to mois- 
ture sensitivity of the dye-fiber com- 
bination, but it may well be caused 
by other factors not now known or 
identified. 

At low levels of radiation intensity 
the amount of radiation absorbed is 
small, and consequently the tempera- 
ture rise of the fabric is small, and 
therefore the fabric moisture content 
high. As the radiation intensity in- 
creases, so does the specimen temper- 
ature with a corresponding drop in 
the moisture content of the fabric. 
By the time that the radiation inten- 
sity reaches a level of .823, the speci- 
men temperature is so much higher 
than that of the air in contact with 
the specimens that all moisture has 
been driven from the sample and it 
is practically dry. Samples which are 
affected more by equal amounts of 
radiation at low levels of intensity 
when their moisture content is high 
than they are by the same amount of 
radiation when the intensity levels are 
high and their moisture content low 
are, for want of a better term, called 
moisture-sensitive. 

Thus, while they are exposed to 
radiation above the intensity level of 
823, the relative humidity of the air 
in contact with the specimen contrib- 
utes little to its moisture content as 
its temperature rise over that of the 
air is so great that practically all 
moisture is driven from the samples. 
This undoubtedly explains some of 
the findings of Cunliff (5), McLaren 
(6, 7), the Mid-West Section’s Inter- 
sectional Contest Committee (8), and 
Seibert (9) in his work f-r the 
AATCC Committee on Colorfastness 
to Light. 

As the radiation drops, there is a 
corresponding drop in specimen tem- 
perature and a moisture regain in the 
sample to the point where, during 
the night, it is in equilibrium with 
that of the surrounding air. Likewise, 
as the air temperature drops during 
the night, this drop in temperature 
also automatically causes a rise in 
the relative humidity of the air, so 
that relative humidities are usually 
higher during the night than during 
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TABLE V 


Grey seale ratings of fadings 


Series IR-I 


(Sept-Nov, 1955) 





Color No. & Fabric Langleys 100-.823 
Standard L-2 500 4.0 
i L-3 1000 4.0 
~ L-4 2000 4.0 
L-5 3000 4.0 
L-6 6000 4.0 
* L-7 6000 4.5 
#1 spun nylon 2000 3.5 
_ oe os 2000 4.2 
#3 ”” = 5000 3.8 
: ae 6000 3.3 
5 * os 5000 4.5 
i . 6000 3.8 
#7 wool 3000 3.5 
ee! 500 4.5 
#9 =” 2000 4.0R 
#10 ” 2000 4.0 
— " 6000 4.0R 
' . oe 6000 4.0 RW 
415 cotton 500 4.5 
#16 ia 500 4.5 
417 = 500 4.5 
#18 id 500 4.5 
#19 ng 2000 4.0 
#20 =” 5000 4.0 
#13 auto fabrics 3000 2.5R 
#14 =” si 5000 3.5 
— wa 3000 2.0R 
<a 5 2000 3.0 Y 
#23 spun rayon 2000 4.0 
#24 =” 3 3000 2.5R 
.— Bieilla bes 2000 3.0R 
#26 =”° st 2000 3.5 
— 2 6000 3.8Y 
a sg 6000 3.8 


-823-1.00 1.00-1.2 


Daylight Sunlight 
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TABLE VI 


Exposure data 


Series IR-I 





(Sept-Nov, 1955) 

Langley Deadline .100-.823 .823-1.00 1.00-1.20 Daylight Sunlight 
500 langleys 

Total langleys 507 500 534 501 500 

Langleys above .823 _ 500 534 387 480 

Total hours of exposure 19.3 11.9 8.5 10.4* 7.9 

Total hours above .823 —_ 11.9 8.5 6.0 7.9 
One en ~ 704 ** 1000 1003 

otal langleys 999 70 ‘ 

Langleys above .823 _ 704 ** 580 857 

Total hours of exposure 47.8 —_ 11.1%* 31.4* 18.4 

Total hours above .823 —_ 11.1** 9.4 14.0 
2000 langleys 

Total oo Sl 1992 1326.8** 2025 2113 1998 

Langleys above .823 - 1326 em 2025 1460 a 1730 

Total hours of exposure 90.3 24.45** 31.1 48.5 35.6 

Total hours above .823 - 24.45** 31.1 23.1 28.7 
3000 langleys 

Total langleys 3085 2994 3000 3002 3005 

Langleys above .823 - 2994 3000 2176 2651 

Total hours of exposure 128.2 53.2 46.4 64 .8* 50.3 

Total hours above .823 - 55.2 46.4 34.5 42.2 
5000 langleys 

Total langleys 4979 4321 ** 5000 5115 5015 

Langleys above .823 4321 a 5000 3636 ; 4428 

Total hours of exposure 237.3 79 .6* 77.1 113.3 86.2 

Total hours above .823 79 .6** a2 4% $7.5 71.2 
6000 langleys 

Total langleys 6020 4321 ates 5968 6069 paced 

Langleys above .823 4321 = 5968 4216 2 232 

Total hours of exposure 283.8 79 .6** : : oe : “7 H 


Total hours above .823 79. 


*Hours of exposure based on number of hours above leve) of .100 g cal cm* instead of sunrise to sunset. 
**Not exposed to full number of langleys as winter weather forced discon‘invance of test. 





the day. Exposure to early-morning 
radiation at a high moisture content 
apparently affects some dye-fiber 
combinations considerably, and un- 
doubtedly at least partially explains 
why on some samples we encountered 
more color change in Cabinet No. 1 
(below .823) and in the Daylight test 
in which the samples also receive part 
of their radiation below the level of 
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.823. As shown in Table VI, it requires 
considerably more hours of exposure 
when all of the radiation to which 
the samples were exposed in the first 
cabinet is between the intensity level 
of .100 to .823 g cal/cm? than it does 
in the No. 2 Cabinet in which the 
samples are exposed only when the 
intensity level is from .823 to 1.0 
g cal/cem?. Likewise, it takes a greater 
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number of hours to reach a specified 
number of langleys in Cabinet No. 2 
than it does in Cabinet No. 3, which 
is open only when the intensity range 
is 1.0 to 1.2 g cal/cm?. 

Table VII indicates the average or 
mean amount of color change pro- 
duced by each of the five methods 
on all standards and samples and the 
variation encountered in each method 
as the standard deviation. 





TABLE VII 
Series IR-I 
Mean Standard 
relative deviation 
amount of 
of color relative 
change amount 
on all of color 


specimens change 








No. 1—.100-.823 g cal/cm? 1.253 773 
No. 2—.823-10 ” ” ” 1.390 677 
No. 3—1.00-1.2 ”" ” ” 1.464 .738 
No. 4—Not used 

No. 5—Daylight, Method A_ 1.271 752 
No. 6—Sunlight, Method B_- 1.158 701 





A comparison of the mean relative 
amount of color change indicates in 
Series IR-I that Method A, by the 
langley method, produces approxi- 
mately 10% more color change than 
Method C. A comparison of this 10% 
difference with the 42% difference in 
the sun-hour method indicates the 
better reproducibility of the langley 
method. 


Ill. Exposure Series IR-Il 


After observing the results of 
Series IR-I, which definitely proved 
that substantial fading does occur 
below .823 g cal/cm? and that for 
equal total amounts of radiation we 
obtain approximately the same 
amount of color change below the 
level of .823 g cal/cm? as we do at 
the various intensity levels above .823, 
it was decided to run a second series 
to determine if there was some level 
below .823 at which no appreciable 
fading occurs. For this series we 
limited the number of samples, select- 
ing from the previously used group 
a representative or typical group 
which included those that had shown 
the most variation in the previous 
series. These are listed with the num- 
ber of langleys to which they were to 
be exposed in Table VIII. 


EXPOSURE CONDITIONS——— 
For this series the automatically shut- 
tered cabinets were adjusted so that 
each was open, and consequently the 
specimens in that cabinet received 
radiation only when the _ intensity 
level was in the ranges shown in 


Table IX. 
DISCUSSION & RESULTS——— 


Grey scale ratings were assigned to 
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TABLE VIII 


Grey seale ratings of fadings 


Series IR-II 





(May-Sept, 1956) 











.823 
Color No. Fabric Langleys 1-.4 .4-.6 .6-.823 and above Daylight Sunlight 

L3 Std 1000 3.5SD 3.7SD 3.8SD 4 SD 4 SD 4.5 
~~“ ” 2500 2.9 2.9 3.0 3.5 3.4 4.0 
* Be 4000 3.3D 3.3D 3 D 3.5D 3.5D a D 
L6 ” 8000 _— 3.5SD 3.6SD 3.8SD a 4.2 

1 nylon 2500 2.$ 2.2SR 2.5 3.5 Sus 2.7 

2 nylon 2500 3.2 3.3 3.8 3.9 3.6 3.5 

a nylon 6000 2.5 2.5 2.7 3.5 3.5 3.5 

5 nylon 6000 3.2 3.2 3.2 3.5 3.8 3.5 

7 wool 4000 2.2 2.2 ee; 2.2 2.2 2.5 

8 wool 1506 3 3 3 3 3.3 3 

10 wool 2500 3.5 3.$ 3.5 a.¢ 3.5 3.3 

16 cotton 1000 3 RD 3 RD 3 RD 3.2 3 3.5 

18 cotton 1500 2.0 1.8 1.8 1.8 $3.3 3.7 

19 cotton 2500 3.6 3.5 3.5 4.0 4.0 4.2 

20 cotton 4000 3.5 3.3 3.3 3.3 3. 3.5 

21 auto 4000 2 CR 2 CR 2 CR 2.5R 3.58 3 SR 

22 auto green 4000 m/ © i es Dg 3.379 3.3 7 3.357 3.5 ¥7 

24 rayon 4000 2.9RD 3.0RD 3.0RD 3.5 RD 3.5RD 3.7RD 

26 rayon 4000 2.3 3.5 3.5 3.5 3.5 4 

C— Considerably D—Duller R—Redder S—Slightly ” Y—Yellower 





the color change of all standards and 
specimens and are recorded in Table 
VII. Table X contains the exposure 
data for this series and Table XI, an 
analysis of the amount of color change 
produced. This analysis shows a 
somewhat similar pattern as in Series 
IR-I. Because of the fact that only 
part of the dyeings were included and 
in some cases a different number of 








langleys were used, the mean value 
and standard deviation for Series IR- 
If cannot be directly compared with 
Series IR-I. Also, since we had select- 
ed specimens which were known to be 
sensitive to moisture or other factors, 
and because of the long time required 
to receive the specified number of 
langleys in the very low intensity 
ranges, we did obtain on the average 














Exposure conditions—IR-II Series Series IR-II 
Cabinet Radiation intensity range Mean relative Standard deviation 
- - - —— amount of of relative 
2 color changes amount of 
. a. oom, — on all color change 
- 400 to .600 Cabinet specimens on all specimens 
3 600 to 823 ” - - ene 
a 823 and above ” ; : = - 
5 Daylight, exposed 24 hours per day. 3 2.146 263 
6 Sunlight, exposed 9 am to 3 pm, but 4 1.985 166 
samples removed between 3 pm and 5 1.838 236 
9 am or when level dropped below .823. 6 1.608 207 


Exposure data 


Series IR-II 


(May-Sept, 1956) 











Langley Deadline 100-.400'*" .400-.600 .600 -.823 823-Above Daylight Sunlight 
1000 langleys 
Total langleys 1019.2 993.0 987.2 1017 1001 1001 
Langleys above .823 —_ 1017 475 782 
Total hours of exposure 70.5 33.3 24.2 16.6 30.0 18.8 
Total hours above .823 - — 16.6 8.0 12.7 
1500 langleys 
Total langleys 1541 1472 1518 1507 1491 1501 
Langleys above .823 - — 1507 768 1261 
Total hours of exposure 108.2 49.4 36.6 24.3 42.3 26.9 
Total hours above .823 -- - 24.3 12.5 20.3 
2500 langleys 
Total langleys 2508 2510 2513 2505 2496 2517 
Langleys above .823 — —_— 2505 1354 2217 
Total hours of exposure 173.3 82.7 59.9 41.0 70.5 43.9 
Total hours above .823 —_ - 41.0 22.0 35.9 
4000 langleys 
Total langleys 4020 3996 3997 4046 4012 4000 
Langleys above .823 - - - 4046 2013 3367 
Total hours of exposure 325.4 131.4 94.1 66.4 122.0 72.1 
Total hours above .823 -- - —_— 66.4 33.0 55.8 
6000 langleys 
Total langleys 6000 6039 5996 6003 6010 6023 
Langleys above .823 - — — 6003 3339 4725 
Total hours of exposure 465.5 200.4 149.6 100 172.2 114.9 
Total hours above .823 - 100 54.5 79.3 
8000 langleys 
Total langleys 8009 7995 7991 8112 8013 8001 
Langleys above .823 8112 4298 6179 
Total hours of exposure 615.9 265.9 190.7 137.2 230.7 153.8 
Total hours above .823 . 137.2 70.7 103.3 
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for all samples more fading in the 
low-level intensity ranges. This series 
does prove, however, that there is 
no intensity level below which fading 
does not occur. In fact, for equal 
amounts of radiation we, in some 
cases, not only received major fading 
at the low-intensity levels but actu- 
ally received more fading at the lower 
intensity levels than we did at the 
higher levels. 

We can now reject the hypothesis 
that the sun-hour exposure method 
is a reproducible or valid method of 
test since we have definitely proven 
that: 

1) exposure to radiation below the 
erythemal of .823 g cal/cm? produces 
fading, 

2) that above this level the fading 
is approximately proportional to the 
intensity, and 

3) the variation from day to day 
and location to location varies so 
widely that there is no similar daily 
average. 


IV. Langley Exposures, Series L-I 


Since the results of Series I-VI 
indicated the possibility of a close 
relationship between the amount of 
color change and the total number of 
langleys received, and Series IR-I 
indicated that exposure to a given 
amount of radiation or number of 


langleys produced reasonably good 
correlation between the various 
methods at one location, the task 


group felt that it should further check 
this method of exposure at different 
locations. 


EXPOSURE CONDITIONS——— 
To accomplish this, Series L-I was 
exposed at Miami and Phoenix during 
March and April 1956. The specimens, 
standards, equipment and methods of 
testing used were the same as in the 
previous Series I-VI. Exposure meth- 
ods for this series were limited to 
Methods A and B. In Method B, 
whenever, between 9 am and 3 pm, 
the passing or appearance of clouds 
caused a drop in intensity below .823, 
the cabinets were covered and the 
samples left in the cabinet. The cabi- 
nets were then uncovered again 
whenever the intensity level rose 
above .823. 

From the IR-I series and prelimi- 
nary tests we determined in advance 
the number of langleys required to 
produce a color change of approxi- 
mately step 4 on the grey scale. In 
Table XII will be found the number 
of langleys to which each standard 
and specimen were exposed and the 
grey scale ratings on all of the stand- 
ards and specimens for this series. 
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TABLE XII 
Grey scale ratings————Series L-1 
(Mar-April, 1956) 


1) Test specimens and standards exposed until they had received a specific total number 


of langleys. 
2) Methods: 


A—Daylight (under glass 24 hours a day). 


B—Sunlight (under glass 9 am to 3 pm; exposed only when radiation 
was above .823. Cabinet covered at all other times. Samples left in 
cabinet 24 hours per day). 


Total Miami Phoenix 
Number —_—— 
Color No. Fabric of Langleys A B A B 
L-2 Std 500 a 4 q 4 
L-3 Std 1000 4 4 4 4 
L-4 Std 2000 a 4 4 4 
L-5 Std 4000 4 4 4 4 
L-6 Std 8000 
L-7 Std 16000 a a 4 a 
L-8 Std 32000 4 4 
1 nylon 2000 3.5R 3.5R 3.5SR 3.5SR 
2 nylon 1000 3.0 3:2 3.2 3.2 
3 nylon 5000 20 3.5 4.5 3.2 
4 nylon 6000 3.7 3.5 4 a 
5 nylon 5000 3.0 SR 3.5 SR 3.5 SR 3.7 SR 
6 nylon 5000 3.0 3.5 3.5 3.7 
7 wool 3000 3.7 4.0 ce 3.8 
8 wool 1000 3.6 4.1 3.5 4.0 
9 wool 4000 4.0R 4.0R 4.0R 4.0R 
10 wool 2000 3.8 4.0 3.8 4.0 
11 wool 6000 3.0R 3.0R 3.22 3.22 
=” wool 8000 3.5 3.6 3.6 3.6 
13 auto fabric (slate) 3000 3.6R 3.8SR 4.0SR 4.0SR 
14 auto fabric (tan) 6000 3.0 ce 2.8 3.3 
15 cotton 500 3.30 3.3D 3.3 0D 3.5D 
16 cotton 1000 3.5D 3.5D 3.53 D 3.30 
17 cotton 1000 3.5 3.5 3.2 2 
18 cotton 1500 3.0 3.0 3.0 3.0 
19 cotton 2000 3.8 4.0 4.0 4.0 
20 cotton 4000 3.5 3.5 3.5 3.3 
21 auto fabric (gray) 3000 3.3 3.7 3.8 3.8 
22 auto fabric (green) 4000 3.0 Y 3.0 Y 3.0 ¥ 3.0 Y 
23 viscose 3000 3.5D 3.5D 3.5 D 3.5D 
24 viscose 4000 3.5 RD 3.5RD 3.5 RD 3.5 RD 
25 viscose 2000 4.0SR 4.0SR 4.0SR 4.0SR 
26 viscose 2000 a 3.5 3.5 3.9 
27 viscose 6000 4.0 4.0 4.0 4.0 
28 viscose 2 8000 4.0 4.5 4.0 4.0 
D—Duller R—Redder S—Slightly Y—Yellower 
VISUAL EVALUATION OF SE- BB. Since it was later found that in 


RIES L-I————Our visual ratings 
show a remarkable similarity in the 
amount of color change produced be- 
tween stations and methods. While on 
a few specimens there are differences 
noted between the results in Miami 
and Phoenix and between methods, 
the differences are small as compared 
with the wide variations noted on 
every specimen in Series I-VI where 
the length of exposure was based on 
sun hours. An analysis of the data on 
relative amounts of color change by 
visual examination is shown in Table 
XIII. 


TABLE XIll 


Standard deviation 
amount of of relative 
color change color change 


Method Method Method Method 


Mean relative 


4A B A B 

Miami 1.421 1 336 113 363 

Phoenix 1.329 1.312 305 320 
Miami & 

Phoenix 1.375 1.324 335 342 


By comparison, Miami shows 7% 
by Method A and 2% by Method B 
more in the mean amount of fading 
produced than does Phoenix. Method 
A at both locations shows approxi- 
mately 4% more fading than Method 
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Series L-I the recorder at Phoenix 
was about 8° above the true value, 
the actual exposures must have been 
only about 92 percent of those at 
Miami. Therefore adjustment of the 
above figures by 8° would bring the 
exposures between the two stations 
and methods to an even closer figure. 

While the over-all agreement is 
fairly good, the variations as repre- 


sented by the standard deviations 
would indicate that some factors 
other than total radiation were, at 


least on some samples, contributing 
considerably to the amount of color 
change produced. 


SPECTROPHOTOMETRIC EVAL- 


UATION ——— For this series we 
were fortunate to have a member of 
the special task group make spectro- 
photometric evaluations of the ex- 
posed specimens and standards, which 
could be compared with our visual 
ratings. As in many other studies on 
textiles, the results of the spectropho- 
tometric evaluations in the series do 
not agree too well with visual evalua- 
tions. We are, however, including 
them for informational purposes. 
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| A) Methods of Measurement a1 
Reflectance curves in the visible 
portion of the spectrum were obtained 20 
with a General Electric recording x 
spectrophotometer using standard 19 " 
procedures. Curves were obtained on 
number samples in the original condition and 18 
also after fading by methods A and 
_— 17 
diati B. both at Miami and Phoenix. These x 
omar curves were simultaneously integrated . 
left in ; 16 
with respect to the CIE Standard 
Observer and Source C. 15 Pa, < 
B 14 4 
B) Color Differences yi 
Color differences were calculated . 13 Excludes 4E > 15.0 . 
using charts described by Davidson , . Pa 
and Hanlon (10). The units of color 2 12 
a6 . 7 
SSR difference thus obtained are about x 
: four tenths the size of the NBS unit qi A 
of color difference (11). ._ 
7SR 10 2 
7 
8 x 
0 _ C) Results 9 a 
0 
.. The results obtained are summa- 8 :- . 
6 rized in Table XIV. Figure 10 gives 
. . . . a 
_- the color difference obtained at Miami 7 . . : 
5D plotted against that obtained at Ps by 
a e " . 
:” Phoenix for an equivalent exposure 6 es a. ; 
: en a given fabric. Figure 11 is a x = . 
5 similar plot considering the methods 5 ce 
: . 
of exposure as the variables. : 
3D 4 ° . P 0.73 + 0.804 M 
OSR Figure 10 . . Pa — 0.8 + 0.780 Ma 
- 
5 Difference in fading, Miami vs Phoenix, 3 * Loe . - a og 
° Series L-I. Curve calculated by method . 
least squares from  spectrophotometric 2 — e 
measurements. 
— > 
1; 2 3 4 5 6 7 8 9 3% 122 IB 3 14 18 16 17 18 
icc 
at = coe Ma & Mb 
at in } FABLE XIV 
enix : . 
* Color differences 
‘a e, . ~ ia 
(Spectrophotometric ) ra 
been Ser; ; 
Series L-] 
e at Pa 
the —— Miami Phoenix il 
x the Sample leys) A B A B ‘ 2 
* _ \ 
tions 2 5000 8.4 10.1 6.8 10.0 x 
re. 3 1000 128 131 98 12.5 Pl 
> 4 6000 4.0 5.4 2.0 2.7 - fr 
it is 5 5000 3.3 2.0 2.8 2.9 ” 
t 6 5000 4.6 4.7 3.2 3.9 : “i 
pre- 7 3000 4.6 5.3 5.9 6.1 f. 
J 4000 93 108 106 11.6 
tions 10 2000 3.4 4.4 4.9 4.6 : 
ctors 11 6000 5.0 7.5 4.3 6.1 7 
12 8000 3.0 4.0 2.8 4.0 2 
>, at 13 3000 1.5 1.8 1.0 3.4 = 
. 6000 3.8 3.3 3.2 2.7 o 
iting 15 500 7.3 9.3 8.3 7.0 > 
-olor 16 1000 9.3 8.8 6.8 6.2 it 
17 1000 «611.0 11.8 103 11.4 S 
18 1500 186 192 149 19.0 w 
19 2000 9.8 7.0 6.1 9.1 <1 
20 4000 6.8 6.8 8.2 6.6 y 
21 3000 2.4 2.7 1.9 2.1 
AT 22 4000 8.0 8.7 8.3 8.9 
23 3000=Ss«*11.8 5.3 5.3 5.3 
we 24 4000 16.3 16.8 8.1 ie. 
26 2000 18.8 12.7 19.0 19.5 si 
r of | 27, 6000S «16.3 7.6 16.4 16.7 
on L-2 500 5.6 7.2 6.7 5.7 
-tro- L-3 1000 6.7 6.5 6.7 7.3 
ex- | 7 2000 5.5 5.8 4.6 6.0 
: > 4000 6.5 7.0 6.0 5.2 —1.4+4 0.83A 
hich L-7 16000 6.6 6.5 7.0 7.3 pte li me 
sual L$ 32000 5.2 : 6.3 e = Ma vs 
x — Pa vs Pb 
sho- Figure 11 
; do Difference in fading, Method A vs 
te | Method B, Series L-I. Curve calculated by 10 11 12 #13 #14 #215 
lin method least squares from photospectro- 
& metric measurements. 
SS AE of Ma, Pa 
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Color difference observed in Phoenix fading 
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Color difference by Method B 











2 * 6 


Color difference observed in Miami fading 


Figure 12 


Difference in fading observed in Miami, Series L-I. Curve is best 
apparent fit passing through the origin calculated from spectro- 
photometric measurements. 


One method of treating these data 
is to calculate the best fitting straight 
line by the method of least squares. 
The resulting equations are: 


P — 08 + 0.78 M 
B = 20+ 0.71 A. 


These equations assume a linear re- 
lationship between the pairs of vari- 
ables and are determined only by the 
experimental points. Hence, they do 
not necessarily have to pass through 
the origin. 

It seems reasonable to suppose that 
these curves should pass through or 
near the origin. For example, it does 
not seem reasonable that one should 
get a color difference of two units by 
Method B before any color difference 
is observed by Method A. Although 
the best method of interpretation is 
not known, the data may possibly be 
more accurately represented by 
curves “drawn by eye,” which seem 
best to fit the data. Such curves may 
not be straight lines. 


D) Interpretation of Data 


Examination of Figures 11 and 12 
show a wider dispersion for points 
corresponding to large color differ- 
ences. In the following analysis, color 
differences above 12.5 units (about 
five NBS units) are disregarded for 
the following reasons. 

1) Methods which have been de- 
veloped for expressing color differ- 
ences generally are not applicable to 
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Color difference by Method A 


Figure 13 


Difference in fading observed by Method A, Series L-I. Curve is 
best apparent fit passing through the origin calculated from 


spectrophotometric measurements. 


large differences. For example, a color 
difference calculated to be 18 units 
may not appear to be six times as 
large as one calculated to be 3 units. 

2) Fadings as large as five NBS 
units are usually considered to be 
over-exposed in most studies of 
lightfastness. 


Figures 12 and 13 show the same 
data as for Figures 10 and 11, except 
that a straight line is drawn which 
passes through the origin and appears 
to fit the data as “judged by eye.” 


DISCUSSION———-From __ Figures 
10 and 12 it is seen that the Miami 





TABLE XV 


Exposure data 


Series L-I 


(Mar-April, 1956) 


Langleys Hours Hours 
Loca- Total above ex- above 
Method tion langleys  .823 posure .823 


500 langley exposures 


A 2 500 428 5.3 $.5 
3 500 423 10.2 6.4 
B 2 500 500 6.5 6.5 
3 500 500 v2 7.3 
1000 langley exposures 
A 2 1000 852 19.0 10.5 
3 1000 836 20.4 12.5 
B 2 1000 1000 43.5 12.5 
3 1000 1000 14.5 14.5 
1500 langley exposures 
A 2 1500 1182 34.4 14.5 
3 1500 1240 31.6 18.4 
B 2 1500 1500 18.2 18.2 
3 1500 1500 21.6 21.6 
2000 langley exposures 
A 2 2000 1596 44.3 19.4 
3 2000 1599 40.8 23.4 
B 2 2000 2000 24.4 24.4 
3 2000 2000 36.6 36.6 
3000 langley exposures 
A 2 3000 2274 68.8 27.8 
3 3000 2181 82.0 32.7 
B 2 3000 3000 36.8 36.8 
3 3000 3000 44.0 44.0 


Langleys Hours Hours 
Loca- Total above ex- above 
Method tion langleys .823 posure .823 





4000 langley exposures 


A 2 4000 2984 93.7 36.4 
3 4000 2958 104.8 42.7 
B 2 4000 4000 49.4 49.4 
3 4000 4000 58.0 58.0 
5000 langley exposures 
A 2 5000 3474 126.8 42.7 
3 5000 3520 145.3 51.4 
B 2 5000 5000 62.0 62.0 
3 5000 5000 72.3 71.3 
6000 langley exposures 
A 2 6000 4064 160.5 50.0 
3 6000 4263 172.2 62.4 
B 2 6000 6000 74.3 74.3 
3 6000 6000 84.9 84.9 
8000 langley exposures 
A 2 8000 5564 219.3 68.7 
3 8000 5978 210.2 85.9 
B 2 8000 8000 99.6 99.6 
3 8000 8000 112.5 112.5 
16,000 langley exposures 
A 2 16000 11899 397.4 23.5 
3 16000 11804 416.8 170.9 
B 2 16000 16000 152.9 152.9 
3 16000 16000 224.0 223.1 
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exposures resulted in more severe 
fadings. By the method of least 
squares the factor is about 20%; by 
the fitted curve the factor is about 
5-7°.. These factors, although differ- 
ing somewhat in order of magnitude, 
are in the same direction. Hence it is 
reasonable to assume that the factor 
by which a fading at Miami was more 
severe than one at Phoenix lies be- 
tween five and twenty-five percent. 
Since it was reported by Schmitt that 
the recorder at Phoenix was register- 
ing about 8 percent above the true 
value in the L-I series, the actual 
exposures at Phoenix must have been 
only about 92 percent of those at 
Miami. It seems probable, therefore, 
that the factor relating exposures at 
Miami and Phoenix more nearly 
approaches the lower limit of the 
range than the upper. From the scat- 
ter of the experimental data it is 
evident that a high order of precision 
in the estimate is not warranted. It 
appears safe to assume that, for equal 
exposures at the two _ locations, 
equivalent fadings would have been 
obtained. 

From Figure 11 one is led to be- 
lieve that Method A yields the more 
severe fade than Method B; Figure 
13 leads to an opposite conclusion. 
From Table XV it is seen that the 
greater fade occurred about twice as 
frequently by Method B as by Meth- 
od A. Hence it seems again that the 
statistical best-fitting straight line 
does not represent the data as well 





TABLE XVI 
Identification of specimens 
in L-S Series 


Color Cl or 





no. Fiber Dyestuff Pr No* 
1 Acetate Celanthrene Cerise B 
2 = Artisil Direct Blue BSQ 
Conc Pr 228 
4 yd Artisil Direct Yellow GLF Pr 537 
5 Acrilan Vitrolan Blue 2G Pr 144 
6 we Sulfonine Yellow 2G CI 642 
7 Kid Sevron Blue B —_ 
8 Celliton Navy Blue BRA Pr 233 
9 Alizarine Light Blue 2A Pr 12 
10 es Celanthrene Cerise B —_ 
11 - Vitrolan Orange R Pr 146 
13. Dacron’ Acetamine Scarlet B 


Pr 244 


14 Latyl Blue 4R - 
15 si Laty!] Brilliant Blue BG _ 
17. Dynel Artisil Direct Blue BSQ 

Conc Pr 228 
18 “3 Xylene Milling BlueGL -CI 833 
19 nid Grey #1371 a 
20 - Artisil Direct Scarlet GP 

Conc Pr 244 
21 A Cloth Red G CI 249 
22 v4 Xylene Fast Yellow 2GP Pr 474 
23 “f Sulfonine Yellow 2G CI 642 
24 Brown #1368 — 


25 Orlon 42 Sevron Green B 


26 Sevron Blue 5G 
27 = Sevron Yellow L 
28 Sevron Orange L 


*CI and Pr numbers shown in this table refer to 
the old Colour Index numbers. For their equivalents 
in the new Colour Index, see ‘‘Colour Index— 
Cross Indices’, Am Dyestuff Reptr 46, No. 17, 
i (Aug 26, 1957); No. 18, P655-73 (Sept 9, 

4). 
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as a curve fitted “by eye.” The factor 
relating the two methods is about 
1.08, or Method B results in a fading 
about 8-10% higher than Method A. 

The wide scatter of the data cannot 
pass without comment. The above 
data taken as a whole probably de- 
scribe the average conditions which 
will be found when samples are ex- 
posed by the two methods. However, 
the scatter is so wide that one can- 
not attribute the dispersion to ex- 
perimental error alone. There must 
be some fundamental reason why a 
few samples seem to depart from the 
norm so markedly. 


V. Series at L-II and L-S 
EXPOSURE CONDITIONS——— 


Both of these series were run con- 
currently during August to October 
1956. The L-II series represents the 
same standards and specimens which 
were used in the previous series 
I-VI, IR-I and L-I. The group, how- 
ever, felt that, in addition to the 
fibers included in the previous series, 
it should also add some of the syn- 
thetics. The L-S series was thus 
added, which included three colors on 
acetate, seven colors on Acrilan, three 
colors on Dacron, eight colors on 
Dynel, and four colors on Orlon 42. 
In addition to the synthetics, we also 
added one sample of 12 g/l Fast 
Scarlet R Salt (old CI 118; new CI 
37130) on 8 g/l Naphthol AS-BO 
(Pr 303; new CI 37560) on cotton, 
which was known to be moisture- 
sensitive. Information on the dyes for 
the fabrics in the L-S series will be 
found in Table XVI. 

In addition to the two stations at 
Miami and Phoenix, for this series 
tests were also conducted in Chicago 
and Sarasota, Fla. Tests at all locations 
were conducted by two methods, the 
Daylight Method A and the Sunlight 
Method C as used in series L-I. 

Each sample and standard was ex- 
posed until it had received a _ pre- 
determined total number of langleys. 
The individual grey scale ratings and 
exposure data will be found in Tables 
XVII, XVIII, and XIX. 





DISCUSSION & RESULTS 
Our findings in this series show sim- 
ilar results as were obtained in the 
L-I series conducted six months 
earlier. The addition of two other 
test stations in this series (Sarasota 
and Chicago) gave added proof of the 
similarity of results between day- 
light and sunlight exposure methods 
and between locations. Table XX 
shows the average or mean amount 
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of color change on 60 different speci- 
mens at each of the four stations by 
both methods and the combined mean 
of all stations by both methods. 
Average variations in results as ex- 
pressed by the standard deviation is 
also shown for each. 


As will be noted, by both Methods 
A and C the average amount of fading 
produced ranks the stations in the 
following order: Miami, Sarasota, 
Chicago, and Phoenix. There is, how- 
ever, a difference of only approxi- 
mately .4 of a unit of relative amount 
of fading between each of the stations 
by Method A and less than .2 of a 
unit by Method C. Combining the re- 
sults of all of the samples at al! of 
the stations we find that, by the lang- 
ley method, there is less than .1 unit 
of relative amount of color change 
between Methods A and C. 

The occasional variables which 
occur in the fading of some dyes be- 
cause of moisture sensitivity or other 
causes was also confirmed in this 
broader series of tests. Comparing 
the results with the data on tem- 
perature and relative humidity, we 
note that certain dye and dye-fiber 
combinations previously recognized 
as fading more under a combination 
of high temperature and high humid- 
ity in the special Fade-Ometer tests 
and reported by Schmitt (12) did 
show slightly more fading in both 
Florida stations than in Chicago and 
Phoenix. Color No. 4, 0.50% Anthra- 
quinone Green GNN on spun nylon, 
exposed for 6000 langleys is a good 
example. 

In the case of Napthol Red on cot- 
ton exposed for 6000 langleys, we 
again obtained much greater fading 
at the Florida stations than at 
Phoenix or Chicago, and, strangely 
enough, more fading in Miami than 
in Sarasota, even though temperature 
and relative humidity conditions were 
almost identical. 

The two Florida stations had very 
similar conditions of high temperature 
and humidity and produced consid- 
erably more fading on some of the 
colors than did the dryer and cooler 
station in Chicago and Phoenix. At 
the moment we cannot explain, if 
temperature and humidity conditions 
were so similar at the two Florida 
stations, why in some cases there was 
more fading in Miami than in 
Sarasota. 

However, this is reflected in the 
standard deviations for the various 
test stations by both methods. While 
we realize that such a variation exists, 
at the present time we are unable to 
draw definite conclusions as to its 
cause. We suspect several things and 
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TABLE XIX (concluded) 


A Chicago 11017.5 5766.1 319.5* 
Miami 11000.0 6584.0 433.5 
Phoenix 11000.0 8318.0 279.4 
Sarasota 11000.0 6194.0 284.3 

Cc Chicago - _— —_— 
Miami 8500 .0** 8500 .0** 129.9** 
Phoenix 11000.0 10919.0 162.4 
Sarasota 11000.0 11000.0 211.6 

13,000 Langleys 

A Chicago 13011.9 7022.9 369 .7* 
Miami 13000.0 7502.0 523.6 
Phoenix 13000.0 9671.0 337.7 
Sarasota 13000 .0 7437.0 337.3 

Cc Chicago — — _— 

iami 8500 .0** 8500 .0** 129.9** 
Phoenix 13040.0 12959.0 192.0 
Sarasota 13000.0 13000 .0 243.3 
14,000 Langleys 

A Chicago 14047 .2 7657.0 397.5 
Miami 14000 .0 8403.0 545.9 
Phoenix 14000 .0 10420.0 361.1 
Sarasota 14000.0 18031.0 366.3 

Cc Chicago — 
Miami 8500.0** 8500.0** 129.9** 
Phoenix 14000.0 13919.0 206.1 
Sarasota 14000.0 14000.0 262.7 

16,000 Langleys 
A Chicago —:16034.6 8981.3 442.0% 
iami 16000.0 9908.0 606.6 
Phoenix 16000.0 12058.0 402.7 
Sarasota 16000 .0 9756.0 427.2 

c Chicago — — 
Miami 8500.0**  8500.0** 129.9** 
Phoenix 16000 .0 15919.0 234.6 
Sarasota 16000 .0 16000 .0 290.9 


*Hours of exposure calculated as hours above the level of . 
**Tests by Method C discontinued when 8500 Langleys were reached. 





these will be further investigated in 
future work of the Committee. 

While the sunlight test as originally 
reported by Cady and Appel (13) 
provides better reproducibility, pro- 
vided one has continuous sunshine or 
automatic shuttered cabinets, we be- 
lieve all will agree that it is not the 
most realistic test because dyed fab- 
rics are worn or used at all hours of 
the day, not just in sunlight between 
9 am and 3 pm. 

Some dyestuffs or dye-fiber com- 
binations have been found to be sen- 
sitive to the conditions encountered 
in low-level radiation, and by the 
daylight-exposure method would re- 
ceive a different classification than 
by a sunlight method. As a result of 
these studies, AATCC has adopted 
a new daylight-exposure method as a 
companion test to our former sun- 
light method. Both the AATCC Sun- 
light and Daylight tests are based on 
the use of AATCC Blue Wool Light- 
fastness standards. 

While our work to date indicates 
that exposure to a specified number 
of langley units is a more accurate 
method of reporting light exposures, 
we feel that, before including it as 
part of our AATCC methods, we 
should have the benefit of one com- 
plete year’s experience. A program to 
accomplish this and to investigate 
further the various contributing fac- 
tors is now in progress and will be 
reported on when completed. 
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TABLE XX 


Standard deviation 
Mean relative of relative 
amount of amount of 
color change color change 


Method Method Method Method 
A 4 A ( 


480 .212 .194 


Chicago 1.528 1 
Miami 1.752 1.581 . 336 . 289 
Phoenix 1.344 1.350 170 . 187 
Sarasota 1.683 1.711 . 296 . 296 
Combined 

all loca- 

tions 4.577 1.531 . 268 .271 





VI. Comparison of Fade-Ometer 
and Solar Exposures for 
Lightfastness Testing 
This series, while originally not a 
project of the special task group, is 
included in this report since we be- 
lieve the data is pertinent to and 
ties in with the work of this group. 
This exposure series was planned 
as an evaluation of our new lot of 
standards against the old previous lot. 
For this exposure series, the Fade- 
Ometer exposures were conducted by 
the National Bureau of Standards on 
both the old and new lots of our 
AATCC Lightfastness Standards. The 





400 500 600 700 


Exposure (langleys) 


Figure 14 
Color difference, Standard L-2, Fade-Ometer vs daylight exposure, calculated 
from spectrophotometric measurements 
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Natural Light Exposures were con- 
ducted by the Daylight Method A in 

























fiation Chicago for the specified total num- 14 
pt ber of langleys for each standard. 
née 19 hours 
seo METHOD OF MEASUREMENT eS ee ae a ee a eae ie 
—— Colorimetric and spectrophoto- 
194 : : ate oa “ f 
289 metric procedures for this series o ee. ae 
t—4 measurements are the same as for ¢ 10 hours 
| those used in comparing degree of <2 10 
271 fading in Miami and Phoenix and by =z 
— Methods A and B. The method of § 
color difference measurement also 3 . 
1eter was the same as previously reported. & 5 hours 
RESULTS Color difference g 
“a measurements obtained with the = 6 
i Fade-Ometer (NBS) and with solar <= 
he exposure in Chicago are tabulated ~ 
ond for both the old and new series of 3 
une lightfastness standards. These are VY 4 
P. summarized in Table XXI. 
nned ; ; 
In the accompanying Figures 14 to 
t of ‘ 
19, color differences are plotted as a 2 
s lot. ; 
aie function of outdoor exposure for both 
ib the old set and the new set of light- 
y fastness standards. The point on the 
s on ; : 
on curves corresponding to a color differ- 300 20 300 — i508 saan ston 
ence produced by fading in the Fade- 
The ae Regs 
Ometer for the indicated number of Exposure (langleys) 
hours is shown on these curves. Fi 15 
. ee is = igure 
psa the —. mane —_ Color difference, Standard L-3, Fade-Ometer vs daylight exposure, calculated 
required to produce a given colo1 from spectrophotometric measurements 
difference is plotted against the num- hae sdllial 
ber of langleys required in an out- —awas @64 eosles 
door exposure for an equivalent color 
difference, the curves of Figures 20 
through 22 are obtained. In Figure 
| 20 all the data points are plotted; in 
Figure 21 only points corresponding 
to the break are plotted; in Figure 14 
22 points corresponding to twice the 
TABLE XXI 12 yer 
Color differences of lightfastness ~ 
T ~ c 
standards Outdoor vs NBS s r 
~ £ 
Fade-Ometer exposures = 10 20 hours 
Fade- Outdoor 5 
Ome: AE expo- AE a 
Sam- ter - — - sure _ — 3 
ple hours New Old langleys New Old & 
L2 24 7.0 7.4 300 «382 24671 ~ 8 
5° 10.7. 9.2 400 =—:10.7 8.1 
500 12.8 81 10_houre 
600 14.0 106 © 
700 «15.2 12.2 & 
is § 976 11.0 600 5.6 66 = § 
10 10.4 12.6 800 8.8 St «4. 
1000 8.6 0.5 £ 
ee a Se. 
1400 (14.4 «#412.7 Y 
L4 10 7.5 7.2 1200 6.5 4 
20 104 10.8 1600 5.2 
2000 9.4 
2400 »=«:11.2 
2800 =«:11.4 
Ls 20 7.4 6.2 3000 10.8 9.0 2 
40 85 91 3500 ‘.3 8.6 
4000 10.8 10.6 
4500 11.9 11.9 
5000 12.0 12.5 
L6 40 7.0 68 6000 14.6 6.8 
| 80 81 9.7 7000 7.9 12.3 1000 2600 3000 
} s000 =««11.3.—S—s«i14.4 
9000 = 112.1 13.8 Exposure (langleys) 
10000 =12.7.—S—:12.8 " 16 
_ igure 
L7 80 9.0 $.4 12000 os 2° Color difference, Standard L-4, Fade-Ometer vs daylight exposure, calculated 
160 9.0 7.4 14000 11.6 9.8 , . 
L8 160 2.6 4.4 from spectrophotemetric measurements. 
957 (New series) 
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break are plotted. From these curves 
it is seen that a more linear relation- 
ship is obtained using data points 
corresponding to the break than is 
found for the other figures. 

From all the figures (20-22) it ap- 
pears that one standard fading hour 
in the Fade-Ometer produces a 
degree of fade comparable to an out- 
door exposure of 80-100 langleys. 
The best single figure appears to be 
about 90 langleys equal to one stand- 
ard fading hour in the Fade-Ometer. 

The degree of precision appears to 
be about the best that can be ex- 
pected from a comparison of two 
widely different energy sources. 

Going back to our original con- 
tention, we now believe we can show 
that our accepted rule that 90 Fade- 
Ometer hours are approximately 
equal to 100 sun hours in Florida was 
essentially correct for the conditions 
under which it was originally devel- 
oped and used. For this purpose, 
hours in the Fade-Ometer was gen- 
erally understood to mean Standard 
Fading Hours, and hours in Florida 
was understood to mean hours of ex- 
posure on sunny days between the 
hours of 9 am and 3 pm as called for 
by the old standard AATCC Sunlight 
Test Method. 

Using the basis of one Standard 
Fading Hour in the Fade-Ometer 
equivalent to 90 langleys of natural 
light under glass, 90 standard fading 
hours in the Fade-Ometer would re- 
quire 8100 langleys of natural light 
exposure in Florida. From Table III 
we find that, by Method C, the ex- 
posure condition called for by Our 
AATCC Sunlight Test Method, for 
Florida, Location 2, over a period of 
6 months we obtain from 81.1 to 92.2 
langleys per sun hour. On this basis 
it would thus require from approx 
88 to 100 sun hours to equal 90 
standard fading hours in the lamp. 
By method C at location 1 we ob- 
tained a mean or average of 80.87 
langleys per sun hour so that at that 
location it would require 100.1 sun 
hours to equal 90 standard fading 
hours. However, by the Daylight 
method A at Florida over the 
6-month period we have observed 
from 95.2 to 128.2 langleys per sun 
hour. Thus by the daylight method it 
would require only 63 to 85 sun hours 
to be equivalent to 90 standard fad- 
ing hours. 

As indicated in the various ex- 
posure series, the amount of fading 
produced is not uniform on all ma- 
terials, and in_ particular’ the 
moisture-sensitive samples in the 
daylight exposure Method A exhibit 
more color change for a given num- 
ber of langleys than they do for the 
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same exposure by Method C. It is 
therefore quite possible that on some 
moisture-sensitive materials it might 
require 160 hours of exposure in the 
Fade-Ometer to equal 90 sun hours 
in Florida by Method A. It is, how- 
ever, our contention that, since the 
sun-hour method of exposure can 
produce such wide variations in re- 
sults, it is not a proper method for 
conducting fastness to light tests, but 
that either a sunlight or daylight 
method employing AATCC Lightfast- 
ness Standards or the langley method, 
preferably with AATCC Standards, 
should be used. 


CONCLUSIONS 

We believe the results of our in- 
vestigation are quite positive and we 
have now arrived at the point where 
we have sufficient grounds for pub- 
lishing our findings. 

1) The sun-hour method or any 
natural light method in which expo- 
sures are calculated or expressed on 
the basis of time only cannot be a 
valid, reproducible and_ repeatable 
test method. 

2) In natural light exposures, the 
greatest contributing factor in the 
amount of color change produced is 
the total amount of _ radiation 
received. Langley units which inte- 
grate time and intensity of radiation 
as g cal/cm*/min appear to be a 
satisfactory measure of total radiation 
received. Therefore the langley unit 
appears to provide a satisfactory con- 
trol for evaluating lightfastness prop- 
erties. The amount of color change 
produced is also affected but to a 
lesser degree and not equally on all 
specimens by variations in the fol- 
lowing: 

a) specimen temperature, 

b) moisture content, 

c) radiation intensity, 

d) spectral distribution, and 

e) possibly other factors not yet 
recognized or identified. 

3) The new AATCC Daylight Ex- 
posure Method, employing exposure 
under glass 24 hours a day against 
AATCC Lightfastness Standards, while 
not as reproducible as the AATCC 
Sunlight Test under glass only be- 
tween the hours of 9 am and 3 pm, 
will better predict service perform- 
ance. 

4) Representation of the lightfast- 
ness properties of a material based 
on one natural light exposure is a 
dangerous practice. A sufficient num- 
ber of tests should be conducted to 
insure a knowledge of the behavior 
characteristics of the material under 
a wide variety of exposure conditions 
including both high and low tem- 
perature and moisture conditions. 
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Drycleaning Test 
Methods-— 


(concluded from page P860) 


C) Finish Performance 

Finish performance characteristics 
are evaluated in accordance with 
AATCC test methods (eg, Standard 
Test Method 22-1952: Resistance to 
Wetting (Spray Test) ). 
D) Colorfastness 

Same as Tentative Test Method 85- 
1957: Colorfastness to Drycleaning. 
NOTES 

(1) This test is based on an extensive series of 
interlaboratory tests which showed good corre 
lation between laboratory tests and commercial 
Irycle: inings for as many as oot repeated dry- 
leanings. Since a major loss of finish material 
occurs in the first drycleaning, a single Age ition 
f this test furnishes a good indication of the 


effect of repeated drycleanings. 
2) This test may also be used for evaluating 


the colorfastness of dyed or printed mate rials to 


repeated drycleanings; but, for referee cases, 
lentative Test Method 85-1957: Colorfastness to 
Drycleaning must be used. In cases of self staining 
4 light-colored grounds or other parts of the 
specimen, such staining is ignored in ev: pheation 
alteration of shade, but a be reported if desired 
m the basis of the AATCC Color Transference 
Evaluation Chart or ey Geometric Ste aining 
Scale. The means used should he indicated when 
reporting staining. 

3) See Table I, page 56, 1957 AATCC Tech 
nical Manual and Year Book. 

4) The drycleaning soap is made by dissolving 
56 g of caustic potash (KOH) in 100 ml of water 
rhis solution is poured slo wly with constant stir 
ring into a mixture of 340 ¢ of oleic acid, 400 
ml of Stoddard Solvent (Cc smmercial Standard 
CS "3-40 grade), and 100 ml of tertiary butyl 
aleohol, or an equal quantity of butyl cellosolve. 

(5) Where residual soap affects the performance 
f the finish (eg, where water repellency evaluation 
is impaired by the presence of soap) the soap 
should be omitted from the test solution. 

(6) The jars need not be immersed in a water 
bath as required in washfastness tests. 

(7) Pile fabrics need only be air dried by any 
suitable means. 3 


Reprints Available... . 


COLOUR INDEX— 
CROSS INDICES 


A limited number of reprints of 
the Colour Index—Cross_ In- 
dices, which was published in 
the August 26th and September 
9th issues of the REPORTER, 
are available. Both installments 
are included in a single reprint 
form at a price of $1.00 per 
copy or 75¢ per copy for quan- 
tities of ten or more. 


Send check or money order to: 


American Dyestuff Reporter, 
44 East 23rd St, 
New York 10, NY 


Prices include cost of mailing. 
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Membership Applications 


October 18, 1957 


SENIOR 

Richard F Atwood—Research chem- 
ist, Textile Aniline & Chemical Co, 
Lawrence, Mass. Sponsors: E B Bell, 
J C Cummings. (NNE). 

Irving P Batt—Color specialist, 
E I du Pont de Nemours & Co, Inc, 
Film Dept, Buffalo, NY. Sponsors: 
W H Leyking, S J Puliafico. (NY). 

Salamon Bayon—Technical direc- 
tor, Vitos de Mexico, E] Cedro, Mex- 
ico. Sponsors: L S Thompson, C Z 
Draves. 

Earl F Bowers—Dyer, United Piece 
Dye Works, Los Angeles, Calif. Spon- 
sors: T B Smock, Jr, J Smith. (PS). 

James A Byars—Vice President & 
manager, Eagle-Phenix Div, Reeves 
Bros, Inc, Columbus, Ga. Sponsors: 
R Champion, T H McCamy. (S). 

John B McElveen—Research group 
leader, Dan River Mills Inc, Danville, 
Va. Sponsors: C L Zimmerman, H Y 
Jennings. (P). 

William A O’Brien—Chemist, Cel- 
anese Corp of America, Charlotte, 
NC. Sponsors: C S Clutz, A F Tesi. 
(P). 

Doris J ae Sales 
Service Laboratory supervisor, Col- 
lins & Aikman Corp, Albemarle, NC. 
(P). 

Edward C Roche—Assistant chem- 
ist, Riegel Textile Corp, Ware Shoals, 
SC. Sponsors: J H O’Neill, L C Rey- 
nolds. (P). 

Fred K Walger—Chemist, United 
Piece Dye Works, Los Angeles, Calif. 
Sponsors: T B Smock, J Smith. (PS). 


JUNIOR 
Harold A  Hedgecock—Chemical 
laboratory technician, Mooresville, 


Mills, Mooresville, NC. Sponsors: 
V C Smith, C R Neal. (P). 

Edwin A Johnson—Textile & dye- 
stuff engineer, Geigy Chemical Corp, 
Ardsley, NY. Sponsors: J E Stump, 
R B Ferris. (NY). 

Kenneth W Prodo—Textile tech- 
nician, Onyx Oil. & Chemical Co, 
Jersey City, NJ. Sponsors: E J Valko, 
L H Twombley. (NY). 

Stanley J Sieczowski—Textile engi- 
neer, A D Julliard & Co, Inc, New 
York Mills, NY. Sponsors: A F 
Gortvai, A W Thomas. (NY). 

Armand A Zaleon—Textile chem- 
ist, Lee Dyeing & Finishing Co, 
Johnstown, NY. Sponsors: M Fish- 
man, E J Levine. (NY). 


ASSOCIATE 


Irving Ash—Technical sales repre- 
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sentative & chemist, Shawinigan Re- 
sins Corp, New York, NY. (NY). 

Jerald T Cooper—Chemist, Kali 
Mfg Co, Philadelphia, Pa. (DV). 

James D Crowder—Administrative 
assistant to technical director, Mo- 
hasco Industries, Inc, Amsterdam, 
NY. Sponsors: F J Szurek, E J 
Cogoran. (HM). 

Dennis B Faw—Laboratory tech- 
nician, Cone Mills Corp, Greensboro, 
NC. Sponsors: T A Alspaugh, H J 
Mercer. (P). 

Albert J Johnson, Jr—Salesman, 
Solvay Process Div, Allied Chemical 
& Dye Corp, Charlotte, NC. (P). 

John E Gingrich—Sales, General 
Latex & Chemical Corp, Cambridge, 
Mass. (P). 

George W Ogden—Sales represent- 
ative, Monsanto Chemical Co, Spring- 
field, Mass. Sponsors: E H Rossin, 
S F Sylvester. (NY). 


STUDENT 

Abdul R Adamjee, Jerome P Alpin. 
Rafael Akyuz, P  Balasubramian, 
Joseph H Bloom, Stanton A Freedman, 
Kenneth K Griffin, Edward W Harris, 
John W Kennette, Lawrence J Moran, 
Jonathan Rivlin, and M_ Venkatas- 
wamy—Students, Philadelphia Textile 
Institute, Philadelphia, Pa. Sponsor: 
W H Hughes. (PTI). 

Eddie M Barrington, Hugh C Ben- 
nett, D § Dalal, Earl S Dunlap, Willie 
L Hodge, Carle W Mason, John W 
Nix, Bernard J Sweens, and Daniel D 
Ward—Students, School of Textiles, 
North Carolina State College, Raleigh, 
NC. Sponsor: H A_ Rutherford. 
(NCSC). 

Robert F Gracia, Stefan T Mulawka, 
and Ronald S Perry—Students, New 
Bedford Institute of Technology, New 
Bedford, Mass. Sponsor: F Tripp. 
(NBIT). 

Maurice I Seifer—Student, Lowell 
Technological Institute, Lowell, Mass. 
Sponsor: G R Griffin. (LTI). 


TRANSFER TO 
SENIOR MEMBERSHIP 


Richard E Kimble—Chemist, Col- 
gate Piece Dye Works, Hawthorne, 
NJ. Sponsor: J Niewarski. (NY). 

Thomas C Manzolillo—Laboratory 
technician, Althouse Chemical Co 
Div of Crompton & Knowles, West 
Reading, Pa. Sponsors: H C Gift, 
L Procter. (DV). 

John Thackrah—Technical demon- 
strator, E I du Pont de Nemours & 
Co, Inc, New York, NY. Sponsors: 
B F Quigley, R P Ferguson, (NY). 


November 18, 1957 
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1957 ADR AWARD TO IRVING A BERSTEIN 


FWNHE presentation of the seventh 
pete American Dyestuff Re- 
porter Award was made to Irving A 
Bcrstein, vice president and technical 
director, Controls for Radiation, Inc, 
Cambridge, Mass, and former head of 
the Chemistry Department, Tracer- 
lab, Inc, Cambridge, Mass, at the An- 
nual Banquet of the AATCC’s 36th 
National Convention on Saturday 
evening, November 16, 1957. 

The Award, presented by Walter 
M Scott, chairman of the AATCC 
Publications Committee, was for the 
paper, “Applications of Radioactivity 
in the Textile Industry,” which was 
presented by Dr Berstein before the 
Piedmont Section at the Hotel 
Roanoke, Roanoke, Va, on March 30, 
1957. The paper appeared in the 
June 3, 1957 issue of American Dye- 
stuff Reporter. 

Dr Berstein was awarded the Sc 
B degree in chemistry and _ physics 
by Brown University in 1946. He re- 
ceived his Ph D in chemistry from 
Cornell University in 1950. 

From 1950 to August, 1957, he 
was employed by Tracerlab, Inc, 
serving the firm as head of its Chem- 
istry Department during his last two 
years with it. 

Very recently, he helped found his 
new company, Controls for Radia- 
tion, Inc, which specializes in radia- 
tion hazards protection services and 





| A Berstein 


applied research and development in 
the fields of radioactivity and atomic 
energy. 

Since 1952, he has given instruc- 
tion in Nuclear Chemistry and 
Mechanisms of Organic Reactions in 
the Graduate Evening Division of 
Northeastern University. 

His scientific work has been per- 
formed in the following fields: indus- 
trial applications of radioactivity, ef- 
fects of nuclear radiation on matter, 
synthesis and analysis of isotopically 
labeled compounds, nuclear reactor 
safeguards, and health physics. 

Judges for this year’s contest, ap- 
pointed by the AATCC Publications 
Committee, were: Robert W Joerger, 


Franklin Process Co, chairman; 
Richard B Stehle, Allegheny Dye 
Works; and Hector C_ Borghetty, 
Rohm & Haas Co. 

The Award was endowed by the 
Howes Publishing Co, Inc as a 
memorial to Alfred P Howes, 
founder of the American Dyestuff 
Reporter. Its purpose is to encour- 
age the presentation of the best pos- 
sible papers before local and national 
meetings of the Association. The 
Award, $200 annually, is presented 
to the author or authors of the paper 
considered best in the opinion of the 
judges. Any technical paper pre- 
sented before a local or national 
meeting of the AATCC and published 
in the Proceedings is eligible with 
the following exceptions: Intersec- 
tional Contest papers, papers by 
employees of the AATCC, reports of 
work substantially subsidized by 
AATCC, or reports of research com- 
mittees. It is a condition of eligibility 
that the paper have its first publica- 
tion in the Proceedings. Papers pub- 
lished in the Proceedings from July 
Ist of one year to June 30th of the 
next year are considered in each 
judging period. 

Details of previous ADR Award 
winners appeared on page P803 of 
the November 4th (AATCC Conven- 
tion) issue of American Dyestuff Re- 
porter. 





57-14 


Education: BS, chemistry, Lowell 
Tech Inst; management courses at 
New York Univ Graduate School 
of Business Administration. 

Experience: Approx 2 years textile 
chemistry and research chemist in 
dyestuff manufacture. 

Age: 25; single; veteran. 

Position desired: chemical sales or 
management trainee. 

Location desired: New York-New 
Jersey metropolitan area. 

11-4, 11-18 


57-15 

Education: BS & MS, chemistry, 
Lowell Tech Inst. 

Experience: 6 years textile techni- 
cian, textile chemist and fabric de- 
velopment. 

Age: 28; married; references. 

Position desired: fabric development. 


Location desired: Metropolitan New 


York. 
11-4, 11-18 
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Employment Register 


This column is open for two inser- 
tions per year, per member, without 
charge. Blanks can be obtained from, 
and filed with, the secretary of the 
Association, Post Office Box 28, 
Lowell, Mass. It is understood that 
these will be open to inspection by 
prospective employers who can obtain 
further information from the secre- 
tary. 


57-16 

Education: BS, chemical engineer- 
ing, New York Univ; diploma, 
chemistry and dyeing, Philadelphia 
Textile Institute. 

Experience: Approx 20 years dyer, 
printer, chemist—management. 

Age: 47; married; veteran; refer- 
ences. 

Position desired: print colorist, dyer, 
executive, administrative, sales. 

11-4, 11-18 
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57-17 
Education: textile engineering & 
chemistry, Hogere Textile School, 
Tilburg; Business Administration 
School, Berlitz School of Languages. 
Experience: Approx 10 years dyer- 
finisher; laboratory; chemical sales. 
Age: 38; married; references. 
Position desired: sales; sales devel- 
opment of intermediates; fibers, tex- 
tile chemicals or dyestuffs. 
Location desired: South or South- 
east. New York-New Jersey or 


California acceptable. 
11-4, 11-18 


57-18 

Education: BS, textile engineering, 
Bradford Durfee College of Tech- 
nology; Army specialized training 
courses, civil engineering, Norwich 
Univ & Univ of Massachusetts; busi- 
ness law, Boston Univ. 

Experience: Approx 6 years sales 
(finishing) and apprentice dyer. Also 
supervisory experience. 

Age: 30; single; references. 

Position desired: technical sales. 


Location: open. 
11-18, 12-2 
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Hudson-Mohawk 


FJ NHE Hudson-Mohawk Section met 

October 11, 1957 at the Elks Club, 
Amsterdam, NY, with approximately 
seventy members and guests in at- 


tendance. Chairman Edward <A 
Chevrette was in charge of the meet- 
ing. 


A tour of the Mohawk Carpet 
Mills, a division of Mohasco Indus- 
tries, Inc, preceded the dinner. Fol- 
lowing a brief business meeting, John 
J Hanlon, technical director, and 
Robert G Brown, assistant to the 
technical director, addressed the 
group. In addition, a movie entitled, 
“Dixiana, Carpet Craftsmanship” was 
shown. 

At the November 22, 1957 meeting, 
to be held in the Johnstown area, 
Charles W Dorn, chairman, Execu- 
tive Committee on Research, will 
speak on “Operation Cue.” This topic 
will deal with the exposure of var- 
ious materials to atomic disintegra- 
tion and will cover the work done 
recently at the Las Vegas proving 
grounds. Also AATCC officials 
George O Linberg, president, George 
P Paine, executive secretary, and Mr 
Dorn will discuss the present status 
and future plans of the national or- 
ganization. 


—o—o— 
Mid-West 
HE Fall Meeting of the Mid- 

West Section was held October 
26, 1957 at the Bismarck Hotel, Chi- 
cago, Ill, with acting chairman Jack 
G Kelley presiding. 

The following slate of officers was 
unanimously elected to serve for 
1958: Chairman—Jack G_ Kelley; 
Vice chairman—James L McGowan; 
Secretary—Walter Sites; Treasurer 
—Frank Gurry; Couwncilors—Arthur 
I Hultberg, Joseph H Jones, and J 
Gordan Stott; Sectional Committee- 
men—William C Snead, William O 
Fischer, H Thompson Latham, and 
Arthur Teichner. 

Other business included the reports 
of the secretary and treasurer; a re- 
port by Elliott Morrill, AATCC vice 
president, highlighting the most re- 
cent Council meeting; a summarizing 
of the Section’s Intersectional Con- 
test plans for 1958 by Mr Kelley; a 
report on the 1957 Outing by James 
F Whalen; a report on the 1958 Con- 
vention by Frank Stover, Program 
Committee chairman and Mr Morrill, 
Convention chairman; and the ap- 
pointment of an Auditing Committee 
under the chairmanship of Erwin 
Sindt, with members to include Mr 
Teichner and Charles Sillen. 

The afternoon technical session at- 
tracted approximately 97 members 
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Activities of 
the Local 
Sections 





and guests to hear B J Simpson, Dow 
Corning Corp, speak on the subject, 
“Silicone Softeners and Their Use in 
the Textile Industry.” 

Prior to dinner, the members and 
guests were invited to attend a re- 
ception at the joint invitation of the 
many suppliers in the area. Dinner 
was served to 84 members and 
guests, following which Mr Kelley 
introduced George O _Linberg, 
AATCC president; George P Paine, 
AATCC executive secretary; and 
Charles W Dorn, chairman of the 
AATCC’s Executive Committee on 
Research. The three officials pre- 
sented a picture of the Association’s 
operations, including the reorganized 
National Headquarters setup, and the 
research and technical activities, and 
discussed means by which members, 
the Section and the Association can 
mutually benefit. 


oo 


Piedmont 


HE regular Fall Meeting of the 

L Piedmont Section was held Sep- 
tember 28, 1957 at Hotel Barringer 
in Charlotte, NC. 

The Research Committee meeting 
in the morning was well attended. 
Fred Fortess has been appointed 
chairman of this committee to re- 
place L B Arnold, Jr. The Officers’ 
Luncheon at noon was attended bv 
the incoming officers of 1958 as well 
as the 1957 officers. C O Stevenson 
was congratulated on the work he 
has done with the Section as chair- 
man for 1957 and thanked for his un- 
tiring efforts. 

The technical session in the after- 
noon consisted of four papers. H E 
Millson. American Cyanamid Co, 
svoke on “The Anomalous Behavior 
of Direct Dyes” .and “Microscopical 
Studies With the High-Temperature 
Pressure Microdyeoscope.” O C Ba- 
con, E I duPont de Nemours & 
Co, Inc, discussed “The Quantitative 
Determination of Formaldehvde 
Evolved From Textiles.” and C J 
Weidmann, Ciba Co, Inc, gave a 
paver on “Cibacrons.” 

A Social Hour preceded the ban- 
quet at which H V Carson, minister, 
First Presbyterian Church of Mount 
Holly, NC spoke. 

There was a total registration of 
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349 at the meeting and 154 at the 


banquet. 
— 


New York 


HE New York Section met on 

October 18, 1957 at Kohler’s 
Swiss Chalet, Rochelle Park, N J, 
with Chairman Donald E Marnon 
presiding. 

The business session featured the 
reading of the Executive Committee’s 
report to the members. Upon ap- 
proval of the Council meeting in 
November, the name of the New 
York Section will be changed to the 
Metropolitan Section — _ effective 
January Ist, 1958. 

The following men were appointed 
to the Tally Committee, which will 
meet with the secretary on Decem- 
ber Ist to count the ballots for the 
New York Section’s election: John 
H Hennessey, Berkshire Chemical 
Co; Norman A Johnson, Howes Pub- 
lishing Co, Inc. 

The following were nominated for 
office for 1958: Chairman—Donald E 
Marnon, American Aniline Products, 
Inc; Vice chairman—John A Komni- 
nos, Waldrich Co; Secretary — 
Richard P Monsaert, Jr, Puritan 
Piece Dye Works; Treasurer — 
Richard E Miller, Eastman Chemical 
Products, Inc; Councilors (four to be 
elected)—B F Quigley, E I du Pont 
de Nemours & Co, Inc; P J Luck, 
Ciba Co, Inc; G S Wham, Jr, Good 
Housekeeping Institute, Donald E 
Marnon and Richard P Monsaert, Jr 

All ballots must be returned to the 
secretary no later than December 1 
to be valid. 

The technical session featured a 
paper by Walter H Hindle. The 
Chemstrand Corp, on “The Chem- 
Acril Process,” the new, cation-com- 
plex method for union dyeing of 
Acrilan and wool blends. It is also 
useful on all-wool fabrics. 

Attendance was 125. Next meeting 
of the Section will be held December 
6th at the Sheraton-McAlpin Hotel, 
New York, NY, at which time Donald 
J Ott, entomologist, Geigy Chemical 
Corp, will discuss “Mothproofing for 
Blends of Wool and Man-made 
Fibers.” 

—o—e— 


Western New England 


MEETING of the Western New 

_ England Section was held on 

Friday, September 27. 1957 at Rapp’s 
Restaurant, Shelton, Conn. 

The guest sveaker of the evening 
was E I Birnbaum, Hart Products 
Company of Canada, who spoke on 
“The Use of Organic Sequestering 
Agents.” 

Approximately 45 
guests were present. 


members’ and 
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net on AATCC Calendar 
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arnon Nov 14 (Lowell Technological Institute, Lo- 
well, Mass); Jan 24 (New York, NY); May 
ed the 23 (Philadelphia, Pa); Sept 19, 1958 (Piedmont 
area) 
nittee’s 
weg 1 NATIONAL CONVENTIONS 
ing in Oct 30-Nov 1, 1958 (Hotel Conrad Hilton, 
2 New Chicago); Oct 8-10, 1959 (Sheraton Park and 
Shoreham Hotels, Washington, DC); Oct 6-8, 
to the 1960 (Sheraton Hotel, Philadelphia, Pa); Sep- 
fective tember 28-30, 1961 (Buffalo, NY 
ointed DELAWARE VALLEY SECTION 
h will Dec 6 (Kugler’s Restaurant, Philadelphia, 
> Pa) 
Jecem- 
or the 4p > Tid HUDSON-MOHAWK SECTION 
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emical W E Rixon, Union Carbide Chemicals Co, John L Crist, Southern Dyestuff Corp, or 16 (Ladies. Wight): June 20 (Susmner 
» Pub. chairman elect of the Piedmont Section, presents 25th anniversary silver tray to | outing) 
, presents Past Chairman’s Plaque to re- A R Thompson, who served as Section 
tiring Chairman C O Stevenson, Ciba Co, chairman during 1932. Mr Thompson cur- | MID-WEST SECTION 
ed for Inc, at the Section’s Fall Meeting. rently serves the Section as custodian. Feb 15 (Hotel Bismarck, Chicago, Ill); 
Id E April 19 (Netherland Hilton Hotel, Cincinnati, 
na O); June 13-14 (Outing—Browns Lake Resort, 
oducts, Burlington, Wis) 
f i- 
— NEW YORK SECTION 
: Dec 6, Feb 7 (New York, NY); April 11 
-uritan (New Jersey area) 
er — 
2mMiIC: hb "4 + moe ak Pl . ‘ . yD NIAGARA FRONTIER SECTION 
greg EXHIBIT OF THE AATCC RESEARCH COMMITTEE Dec 6, Feb 21 (Buffalo); Apr 4 (Joint 
* to pe T T / 4 ‘ T Ah Ya Ara ing) 
Pont ON FLAMMABILITY OF CLOTHING TEXTILES oe 
Puta NORTHERN NEW ENGLAND SECTION 
Luck, Dec 6 (Annual meeting, Hotel Continental, 
Good Cambridge, Mass) 
ald E 
¥ " PIEDMONT SECTION 
rt, Ji Jan 17-18 (Clemson House, Clemson, SC); 
to the j Apr 11-12 (Washington Duke Hotel, Durham, 
; NC); June 6-8 (Outing—Grove Park Inn, 
iber 1 CARELESSNESS Asheville, NC); Sept 19-20 (Hotel Charlotte, 
. af fren Charlotte, NC) 
red a RHODE ISLAND SECTION 
The Dec 5 (Annual Meeting—Johnson’s Hum- 
“*hem- mocks Grill, Providence, RI) 
-com- 
ng of SOUTHEASTERN SECTION 
s also Dec 7 (Atlanta Biltmore Hotel, Atlanta, Ga 
eeting WESTERN NEW ENGLAND SECTION 
ember Dec 13 (Rapp’s Restaurant, Shelton, Conn) 
Hotel, 
Yonald p : on ‘ Y ’ 
aa A technical display of flammabiiity testing equipment prepared by the AATCC’s 
-mica j Research Committee on Flammability of Clothing Textiles was the feature of a recent 
ng for display on clothing flammability installed by the National Retail Dry Goods Associa- 
-made tion in the US Department of Commerce Building, Washington, D C. 


The display was in position from September 17 through October 17, 1957, and 

was one of 18 exhibits on commercial standards sponsored by a variety of trade groups. 

The actual testing equipment installed by AATCC in the NRDGA exhibit included a 

d flammability tester, brushing device, and drycleaning tumbler—on display through 

1 courtesy of the US Testing Co, Hoboken, NJ, manufacturers of the AATCC Flamma- 
bility Tester. 


CONVENTION PROGRAMS WANTED 


To complete its files, the Archives Com- 
mittee is desirous of obtaining copies of the 
programs, banquet menus, etc., for the 
following National Conventions: 


1 New ) On one side of the display booth was a large poster stating the purpose of Com- 1927 1939 1942 

ld - mercial Standard 191-53; Flammability of Clothing Textiles: 1930 1940 1943 

Rapp’s “The purpose is to reduce danger of injury and loss of life by providing, on a na- 1937 194] 1945 
tional basis, standard methods of testing and rating the flammability of textiles and 1938 1948 

ening textile products for clothing use, thereby discouraging the use of any dangerously Anyone who has any of these items 

hacts flammable clothing textiles.” ; available is requested to contact: 

: On the other side was another large poster warning about carelessness: Dr Sidney M Edelstein, Chairman 
ke on “Remember that most clothing fires occur because of the wearer's carelessness. Archives Committee, AATCC 
tering Train yourself and your family always to be careful in the presence of open flames, Dexter Chemical Corp 


819 Edgewater Road 
New York 59, N Y 


| heaters, stoves and other sources of ignition.” 
Commercial Standard 191-53 was issued by the Commodity Standards Division of the 
US Dept of Commerce and is based on a test method developed by AATCC. 
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Cyanamid Dedicates 
New Bound Brook 
Research Center 
Industry and the United States 
government should give more em- 
phasis to basic research and insure 
open lines of communication to 
“breach the ramparts of our incom- 
prehension of nature’, according to 
Paul Gross, vice president of Duke 
University. Dr Gross spoke to some 
four hundred persons at the dedica- 
tion of the new Research Center of 
American Cyanamid Company’s 
Bound Brook, N J Laboratories, Fri- 

day, October 18th. 

The varied scientific activities of 
the International Geophysical Year 
and the launching of “Sputnik,” he 
said, are indicative of the accelerated 
pace and global nature of today’s re- 
search and development and call for 
world wide dimensions in our think- 
ing and communication of information. 

The dedication was one of the 
events in celebration of Cyanamid’s 
50th Anniversary and marked the 
growing importance of the company’s 
research effort at Bound Brook. The 
program included tours of the labora- 
tories and the Bound Brook plant and 
a brief ceremony in the morning 
followed by the presentation of three 
technical papers at an _ afternoon 
scientific meeting. 

The new three-story structure of 
steel frame, reinforced concrete and 
faced with red brick, is completely 
air conditioned. The building, con- 
taining approximately 52,000 square 
feet, has two units; an administration 
wing consisting of a library, execu- 
tive offices and conference rooms 





The new, two-million-dollar Research Center at American 
Cyanamid Company’s Bound Brook Research Laboratories. The 
three-story red brick building, completely air conditioned, 
centralizes and expands Bound Brook’s 


activity. 
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and a laboratory wing with about 
forty separate two-man _ laboratory 
units. It has been designed so that 
a second laboratory wing can be 
added in the future. 

The Research Center, which has 
incorporated the latest advances in 
building techniques, centralizes nearly 
all of Bound Brook’s product research, 
formerly scattered in several build- 
ings. It provides for increased acti- 
vity in the fields of dyes, textile 
chemicals and resins, rubber chem- 
icals, intermediates and organic pig- 
ments. 

Kenneth H Klipstein, vice president 
for operations, who spoke at the dedi- 
cation, summarized the forty years 
of research at Bound Brook and em- 
phasized the company’s responsibility 
to use the Research Center for the 
advancement of scientific education 
and knowledge. 

He stressed the need for the pro- 
motion and recognition of intellectual 
pursuits and achievements in our 
universities, and in industry, and the 
importance of close cooperation be- 
tween the two both scientifically and 
in many other ways. 

Also participating in the ceremony 
were V E Atkins, former general 
manager of the Organic Chemicals 
Division, R P Parker, general mana- 
ger of the Research Division, Joseph 
H Paden, director of the Bound Brook 
Research Laboratories, and Vice Pres- 
idents George R Martin and A C 
McAuliffe. 

Following Prof Gross’s talk, Dr 


product research 


Paden presided at the scientific meet- 
ing for the presentation of technical 
papers by a member of each of the 
three laboratories of the Research 
Division. The papers were “Ultravio- 
let Absorbers” by Richard J Boyle, 
research chemist in the Product Re- 
search Department of the Bound 
Brook Laboratories; “Aristocort tri- 
amcinolone—A New Anti-Inflamma- 
tory Agent” by Seymour Bernstein, 
group leader in Organic Chemical 
Research, Pearl River Research 
Laboratories; and “Conversion of 
s-Triazine to Mono-Substituted De- 
rivatives” by Frederic C Schaefer, re- 
search associate in the Basic Research 
Department, Stamford Research Lab- 
oratories. 

Cyanamid, on its 50th Anniversary, 
has over forty plants, mines and 
laboratories in the United States and 
eight foreign countries, and manufac- 
tures over 6,000 products. It employs 
over 27,000 persons, has 64,000 share- 
holders, and recorded total sales of 
over a half billion dollars last year. 

Cyanamid’s first research was 
started in 1910, three years after the 
founding of the company. Since that 
time Cyanamid has steadily increased 
the scope of its research in both 
depth and breadth. A major develop- 
ment was the organization of research 
as a separate division in 1954, headed 
by a general manager. It presently 
employs approximately 2,000 people. 

Construction of the Research Cen- 
ter was started in November 1955 
and completed in July 1957. 








This laboratory in the Physical and Analytical Section of 
the Bound Brook Laboratories, American Cyanamid Company, is 
typical of the approximately 40 two-man units in the new com- 
pletely air conditioned Research Center. It contains piped 
services, such as gas, air, hot water, vacuum and steam. The 
hood (left) design includes movable front and end interlocked 
glass panels, permitting use of the entire bench top if desired. 
Other features include remote control panel (center) for heat 


units as well as various service controls just below the bench top. 
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Sun Chemical to Acquire 
Ansbacher-Siegle 


Sun Chemical Corporation recently 
announced that it has signed a con- 
tract to buy Ansbacher-Siegle Corp, 
pigment manufacturers. The purchase 
price is 225,000 shares of common 
stock of Sun Chemical Corporation. 
The contract has been approved by 
the Boards of Directors of both com- 
panies, subject to the approval of 
Sun’s stockholders. A special meeting 
of stockholders is being called No- 
vember 29th for this purpose. 

Ansbacher-Siegle, whose sales re- 
portedly exceeded 4 million dollars 
in the fiscal year just ended, is one 
of the largest and oldest independ- 
ently owned organic color pigment 
manufacturers in the United States. 

As a division of Sun Chemical, 
Ansbacher-Siegle will continue to 
operate under its present manage- 
ment. This acquisition will consider- 
ably broaden Sun’s pigments oper- 
ations. 


**Dial-a-Fiber”’? Chart 


The Technical Service Department 
of Ciba Co, Inc is distributing 
what should prove to be a valuable 
aid to the most effective selection 
of the Company’s Uvitex brighteners. 
Designed in the form of a circular 
paperboard dialing chart, the infor- 
mation is organized as it indicates 
properties and compatibilities of the 
specifically recommended Uvitex for 
application on nine natural and syn- 
thetic fibers, plus fiber blends and 
paper. Copies of the Chart may be 
obtained by writing Ciba Co, Inc, 
Technical Department, 627 Greenwich 


Street, New York 14, N Y. 


Color Standards 
Comparison Chart 


A color standards comparison chart 
is being offered by Armour and 
Company Chemical Division as an 
aid in quickly and accurately con- 
verting product color readings to a 
familiar scale. 

The chart, developed over a period 
of four years of testing, operates 
much as a slide rule and gives in- 
stant comparisons between five com- 
monly used scales. 

Reading from left to right on the 
chart, the scales are Gardner 1933, 
American Public Health Association, 
National Petroleum Association, 
American Society for Testing Ma- 
terial, American Oil Chemists Soci- 
ety Fat Analysis Committee and the 
Lovibond, both 1” and 514”. 

On the back of the chart is an 
indicator for identification of Armour 
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Williams Haynes (center), internationally-known historian in the field of industrial 
chemistry, receives Dexter Chemical Corp Award in the History of Chemistry for 1957 
from Wyndham Miles, chairman of the Division of History of Chemistry, American 
Chemical Society. Joseph B Evans, Dexter’s executive vice president, watches presen- 
tation. The Award is annually given to ‘‘Recognize noteworthy contributions of the 
advancement of the history of chemistry.’ 





fatty acids by name, composition and 
specifications. 

Copies of the chart are available 
on request to Armour and Company 
Chemical Division, 1355 W 31st Street, 
Chicago 9, IIl. 


Morningstar Acquires 
Federal Adhesives 


The officers of Morningstar, Nicol, 
Inc and Federal Adhesives Corp, 
both of New York, recently an- 
nounced the affiliation of their com- 
panies. 

Morningstar operates a subsidiary, 
Paisley Products, Inc, a manufacturer 
of industrial and packaging adhesives, 
polyvinyl acetate resin emulsions and 
many chemical specialties. This new 
Federal acquisition is in a_ similar 
line of business, manufacturing spe- 
cialty adhesives, including a manu- 
facturing affiliate in Baltimore, the 
Adex Manufacturing Co. The affilia- 
tion includes Federal Latex Corp, 
which manufactures rubber latex 
compounds, and Federal Chemicals 
Corp, manufacturers of industrial 
chemicals and vinyl plastisols. 

The sales and technical service 
staffs of both companies will continue 
unchanged, each specializing in its 
particular field. The key personnel of 
all the Federal organizations including 
management, sales, technical and pro- 
duction have become members of the 
Morningstar organization. 

Federal Adhesives Corp was estab- 
lished in 1945 by Philip M Liner, 
Mortimer E Stern, and Arthur Mayer. 
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Fullam Starts Construction 
on New Lab 


Ernest F Fullam, Inc, started con- 
struction last month on a $300,000 re- 
search and development laboratory 
in the Albany-Schenectady area of 
New York State, overlooking the 
Albany airport from a 7-acre plot 
which will allow for future expansion. 

The new laboratory will add 5800 
square feet to the present facilities, 
which specialize in chemical-physical 
research and development and indus- 
trial consulting service. 


2nd Yankee Instrument 
Fair & Symposium 

The Instrument Society of 
America-Boston, Connecticut Valley, 
and Fairfield County Sections, Inc, 
will hold a two-day Yankee Instru- 
ment Fair & Symposium at Boston’s 
Hotel Bradford, January 14 and 15, 
1958. 

In addition to the exhibit, a selec- 
tion of leading technical authorities 
will present papers on various sub- 
jects. 

Many of the manufacturers of in- 
struments, control accessories, com- 
ponents, and measurement equipment 
will have their latest developments 
on display, many of them live ex- 
hibits. A large section will be devoted 
to research and laboratory equipment. 

Further information or free regis- 
tration forms may be obtained. Write 
to ISA—Boston Section, Inc, Box 282, 
Boston 1, Mass. 
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* NAMES IN THE NEWS - 


Luck 


Paul J Luck was engaged by Ciba 
Co Inc, on September 23, 1957 as 
special assistant to the general sales 
manager. Mr Luck was for several 
years the Metropolitan District sales 
manager for the Calco Division of 
American Cyanamid Company and, 
more recently, vice president and 
general manager of Peerless Color 
Company. 

During his career, Mr Luck has 
been active in the AATCC, having 
served as chairman of the New York 
Section and being presently a mem- 
ber of the Publications Committee. 

Mr Luck is also a member of the 
Textile Advisory Board of Fairleigh 
Dickinson College. 


Grant 


Crown Chemical Corp, Providence, 
has announced the appointment of 
Fred C Grant to the position of vice 
president and director of sales. 

Mr Grant joined Crown Chemical 
in 1952 after many years with General 
Dyestuff Corporation, where he was 
instrumental in sales development of 
their Textile Chemical Division. 


M Clark Wakefield has joined the 
Borden Company’s Chemical Division 
as Midwest district sales manager of 
the Polyco-Monomer Department. He 
will supervise activities of eight sales 
territories from the Company’s Mid- 
west office in the LaSalle-Wacker 
Building, Chicago. Mr Wakefield 
came to Borden’s from the Titanium 
Pigments Div of National Lead Co. 
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Webb Edson 

General Aniline & Film Corp has 
named H Alison Webb, former mana- 
ger of the Chattanooga, Tenn, branch 
and sales office, assistant manager for 
dyestuffs and pigments. 

Mr Webb joined GAF as a member 
of the sales office staff at the Char- 
lotte branch in 1935, advancing to 
Chattanooga branch manager in 1954. 
He will make his headquarters at 
435 Hudson St, New York. 

Thomas F Edson, a_ consulting 
chemical engineer for the past two 
years, has been named plant manager 
at the Linden, NJ, plant of GAF’s 
Dyestuff and Chemical Division. 


Merritt 


Ben O Merritt, Jr, is now with the 
A E Staley Manufacturing Co, Deca- 
tur, Ill, as a technical representative 
for the textile industry. 

Prior to joining the corn and soy- 
bean processing company, Mr Merritt 
served as assistant manager and 
overseer in several textile mills. His 
new headquarters will be Staley’s 
branch office in Atlanta, Ga. Mr Mer- 
ritt came to the Staley Company from 
Gate City Yarns, Inc, East Point, Ga. 


Philadelphia Quartz Company, 
manufacturers of sodium and potas- 
sium silicates, has named Charles W 
Klein to its sales staff. 

Mr Klein has completed the com- 
pany’s laboratory and technical train- 
ing course and now is assigned to 
the Metropolitan New York and New 
England territory. 
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Jenkins 


Appointment of J L Jenkins as spe- 
cial field representative for the Chem- 
ical Division of The Goodyear Tire 
& Rubber Company has been an- 
nounced. With headquarters’ in 
Cleveland, Jenkins will service tex- 
tile, paint and paper processors locat- 
ed in the mid-central states. 

Mr Jenkins joined Goodyear this 
year with more than twenty years 
of experience as production super- 
visor for a textile concern, and as 
sales and sales service representative 
for a chemical equipment house. He 
underwent preliminary training with 
the Chemical Division’s Coatings de- 
partment prior to his field assignment. 


Weiss 


The Bryant Chemical Corporation 
has announced the appointment to 
its research and development staff of 
Robert Weiss. 

Dr Weiss was formerly head of 
the research and development labora- 
tory of the Textile Products Division 
of Masury Young & Co. He will make 
his headquarters at the Bryant Chem- 
ical laboratory at Hingham, Mass. 


John T Castles has been appointed 
sales manager for the Silicone Prod- 
ucts Department of the General Elec- 
tric Company. Formerly manager of 
rubber market development, Mr. Cas- 
tles succeeds Jerome T Coe, who has 
become the department’s marketing 
manager. 

Mr Castles came to General Elec- 
tric’s silicone operation in 1947. 
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